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INFILTRATION GALLERIES AT THE DES MOINES, IOWA, 
WATER WORKS 


BY CHARLES B. BURDICK.* 
{Read October 1, 1924.] 


The Des Moines water supply will probably interest water-works men, 
because it typifies a source of supply but seldom successfully employed. 
It is one that has demonstrated its practicability through about fifty years 
of use, more particularly within the last fifteen years, during which the 
draft of water has been tripled. 

The water is obtained through a system of collecting galleries, which 
constitute a horizontal well, so to speak, two miles in length, tapping a 
coarse sand stratum 15 to 20 ft. in thickness. As will be shown, the water 
is derived almost entirely from infiltration from the Raccoon River, which 
roughly parallels the gallery system at a distance, generally, from 150 to 
200 ft. The average daily pumpage at present is approximately 12 million 
gal. The water is pumped from the gallery system directly into the city 
mains without storage and without secondary pumping. The gallery 
system has the ability to supply all peak drafts up to a present required 
peak rate of 26 million gal. per day, measured by the domestic and fire- 
protection requirements. 

It is proposed to show the fundamental principles of this supply, the 
conditions that make it possible, and the quantity and quality of the water 
obtained. 


City or Des MoIngs. 


The present population of Des Moines is approximately 145 000. 
The growth has been comparatively uniform and moderate, from 11 000 
in 1870, about the time the water works was built. The average daily 
pumpage was 1.7 m.g.d. in 1834 and 3.2 m.g.d. in 1905. During the year 
1923 pumpage rates were as follows: 


Estimated peak for domestic requirements and fire pro- 


* Of Alvord, Burdick & Howson, Engineers, Chicago. 
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LocaL GEOLOGY. 


Des Moines is located at the junction of the Des Moines and Raccoon 
rivers. The latter stream on which the water works is located has a drain- 
age area of 3 677 sq. miles. It has a minimum flow of 50 to 100 see. ft. 
This locality lies in the coal measures. The surface soil is heavy clay. 
The underlying rocks are limestones, shales, and sandstones, of no signifi- 
cance so far as this water supply is concerned. 

In geological times the water from the melting glaciers eroded wide 
and deep channels in the impervious clays, constituting the surface mate- 
rials. With the recession of the glaciers and the diminished water supply 
therefrom, these immense river channels were largely backfilled with the 
sands and gravels brought down by the receding glacial water. As seems 
to be common in such cases the coarser and heavier materials were deposited 
first, followed by the finer sands, and at a still later time a deposit of sandy 
soil. The Raccoon River now threads a tortuous course back and forth 
across the bottoms. The modern river has cut through the surface soils, 
and runs practically upon the top of the sand and gravel stratum which 
underlies the bed of the river 15 to 20 ft. 

The Des Moines Water Works is located about one mile from the 
mouth of the Raccoon River. The collecting galleries extend thence parallel 
to the river upstream for a distance of about two miles. At the place of 
development the ancient valley of the Raccoon River is about one mile 
in width. The bottom and sides of the ancient channel are formed by 
impervious clays. 

Figure 1 is a plat of the alluvium deposited in the Raccoon and Des 
Moines River Valleys. Plate I isa plat with cross-sections, showing the 
extent and character of the alluvium from the Des Moines Water Works 
upstream to Valley Junction, a distance of about three miles. 


History oF Suppiy. 


The Des Moines Water Works was completed in the winter of 1871-72. 
The water was obtained from a circular well on the north bank of the river 
about 12 ft. in diameter and 14 ft. deep. As the quantity drawn was small, 
it was probably largely pure ground water. The pumping plant was located 
about seven hundred feet north of the river. The water was drawn through 
a suction pipe and discharged directly into the mains. In 1876 two addi- 
tional similar wells were built. 

In 1882 a brick well 50 ft. in diameter and 30 ft. deep was sunk at the 
pumping station. It furnished only about 500 000 gal. per day. The 
supply was immediately supplemented by a wooden collecting gallery 
about 5 ft. wide and 4 ft. high, extending from the bottom of the well to- 
ward the river, and upon reaching the river bank turning upstream and 
closely paralleling the same. This gallery was open on the bottom, with 
open cracks between the planks on the sides, and was surrounded for a few 
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inches with screened gravel. In 1897, 2319 ft. of gallery were in use, 
supplying an average of about 2.5 m.g.d. In 1905 an additional gallery 
1 000 ft. in length was constructed, extending from the north bank of the 
river at right angles to the stream and crossing same, a total length of 
1 000 ft. This gallery was connected to the suction well by a 36-in. siphon 
600 ft. in length, which operated successfully for fifteen years. 

During the greater part of the time the gallery furnished sufficient 
water for the requirements of the city. It was the custom, however, in 
emergencies to draw directly upon the river when necessary, in extreme 
droughts, or in fighting a large fire. 


INVESTIGATION OF 1907. 


In 1907, the growth of the city demanding additional water, a thorough 
investigation was made as to the source of supply and the best means to 
increase it. Up to this time it was supposed that a ground water was being 
developed, derived from rainfall without important additions of infiltered 
river water. At this time the average daily pumpage was about 3.5 m.g.d. 

The bottom lands from the water works up to Valley Junction, a dis- 
tance of three miles, were surveyed; test borings were made to disclose 
the character of the alluvium, and in which water levels could be observed 
(see Plate I). The investigation showed, except in the vicinity of the col- 
lecting galleries, that the ground water stood above the river surface under 
the land, and, in general, flowed toward the river, the axis of flow pointing 
slightly downstream. In the vicinity of the collecting galleries, however, 
the ground water contours were depressed several feet below the surface 
of the river. 

Evidently, if the supply was derived from rainfall, falling directly on 
the land, there must be a sufficient gathering area to furnish the supply 
drawn, and an adequate transmission capacity in the underlying sands to 
carry it from the place gathered to the place collected. The investigation 
showed that the gathering area, between the water works and Valley 
Junction, is about 3 sq. miles. _If one third of the rainfall should enter 
the soil.and could be transmitted to the collecting works, it was estimated 
that the supply produced would not exceed 1.5 m.g.d., or about one 
half of the pumpage of that time. 

The transmission capacity of the underlying sands was investigated 
by making numerous borings and determining the depth and effective sizes 
of the sand, and the average ground water slope. This information in- 
dicated that the average available slope parallel to the river valley was 
about one foot in 1 160, the effective size of the sand 0.42 mm., and the 
porosity was found to be approximately 0.33. From these data, it was 
estimated that the downstream travel of the water in the sand was about 
1.3 ft. per day, which in the total cross-section of the valley available would 
produce not to exceed 185 000 gal. per day, or less than 5'5 of the pumpage 
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at the time. It thus became evident that the greater part of the water 
must have been derived from another source. 

The investigation further indicated that the ground water contours 
were depressed below the river surface for a length of about 7 000 ft. of 
river, although through most of this distance the depression or negative 
head was comparatively slight. It was estimated that an average filtration 
rate of 100 000 gal. per acre of river bed per day, in that portion of it subject 
to negative head, would be sufficient to account for the pumpage at the 
time. Records of leakage from canals frequently show much higher rates 
of infiltration than this. 

There was other ion A evidence that the supply was derived 


largely from river infiltration. At times of high water the difference in 
level between the river and the water in the suction well was one foot or 
less. At times of low water this difference often reached 5 or 6 ft. At 
certain times the floods would leave the gravel bars adjoining the river 
more or less coated with silt. From this occurrence the lost head was in- 
creased. When the water levels in the gallery receded so low as to be con- 
sidered dangerous, it had been the custom to “ irrigate the river bars,” 
that is, to open channels in them. This materially increased the gallery 
water levels, diminishing the difference between same and the water surface 
in the river. 

As a result of this investigation, after considering other sources of 
supply it was determined that additional supply should be developed, upon 
the principle of river infiltration, by extending the gallery parallel to the 
river and subjecting adequate areas of river bed to the negative head neces- 
sary to induce filtration. This determination was made after a study of 
the quality of the water that had been produced and the nature of the 
underlying materials in which galleries necessary would be built. 


PRESENT SUPPLY. 


At the end of 1923, 10 144 ft. of collecting gallery was in use. 

The new gallery extends upstream from the end of the old wooden 
gallery, No. 4 (see Plate II). Extensions have been made from time to 
time as follows: 


Total galiory in.use 1017 102645 


The new gallery consists of reinforced concrete rings or tiles 4 ft. in 
diameter, 2 ft. long, and 4 in. in thickness. These rings are laid on timber 
cradles to insure perfect alignment, and are laid butt to butt, leaving a }-in. 
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210 INFILTRATION GALLERIES AT THE DES MOINES WATER WORKS. 


space between rings, kept uniform by four lugs cast on each ring. After 
the rings are placed, the space between the ring and the sheeting, and 
above and below the ring, is surrounded by screened gravel having a thick- 
ness of 8 to 12 in. The trench is then filled with the excavated sand and 


Reinforced Concrete Gallery 


Fia. 3. 


the sheeting withdrawn (see Fig. 3). The bottom of the gallery conduit 
is about 14 ft. below the low-water surface of the river. It roughly parallels 
the river bank at a distance of 150 to 200 ft. The necessary depth of cut- 
ting has varied from 25 to 35 ft. Manholes are located at all bends extend- 
ing above high water surrounded by embankments of sand, to protect 
against leakage of polluted water. Gate valves dividing the gallery into 
sections facilitate’ repairs. As yet no repairs have been necessary. 
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GALLERY CAPACITY. 


Experience up to 1916 indicated the ability of the gallery to produce 
about 1 million gal. daily for each 1 100 ft. length of river subjected to 
negative head, during the governing drought periods. This is equivalent 
to about 220 000 gal. per day per acre of river bed. Future additions to 
the supply planned at that time were designed upon the above basis. It 
was then estimated that the old gallery system, supplemented by the new 
gallery up to Station 6825, would furnish 8.5 m.g.d. In 1923 an average 
draft of 11.8 m.g.d. was secured from this system through a more extensive 
use of land flooding than had been resorted to previously. During the 
daylight hours the rate of pumpage, particularly in summer, occasionally 
reached 20 m.g.d., and greater peak rates could have been accommodated. 


LAND FLOODING. 


Reference has previously been made to the former practice of “ irri- 
gating the river bars ” at periods of low water, particularly when they were 
coated with silt. Thus to disturb the river surface was regarded as of 
doubtful desirability, as tending to stimulate unduly the filtration at the 
point disturbed. 

In seasons of ordinary wetness, the practicable draft is only governed 
by the carrying capacity of the gallery. The practicable capacity thereof 
has been governed by the ability to produce water in extreme drought 
periods; sometimes only occurring at intervals of several years. 

About ten years ago the experiment was tried, during a critical period, 
to pump river water out upon the land, on the land side of the gallery, so 
controlling the flooded area that, in general, it did not approach the gallery 
closer than 100 ft. This experiment proved very satisfactory. It pro- 
duced no noticeable change in the quality of the water and proved to be 
a means by which gallery water levels could be brought up to any desired 
elevation by pumping a sufficient quantity of water upon the land. 

The surface area underlying the flooded land varies in character. 
None of it is pure sand; most of it is sandy soil interspersed with some 
pockets of gumbo which, upon inspection, would be deemed to be relatively 
impervious. 

In the fall of 1922, which was the last period of excessive drought, 
water was pumped on the lands nearly continuously at the rate of 5 m.g.d. 
from September to December, inclusive. During the year 1922, 1 293 
million gal. were pumped upon the land. This is equivalent to 3.55 m.g.d. 
for the entire year, or 35% of the average pumpage of the year. In ordinary 
seasons the land-flooding has been less extensive, and practically no land- 
flooding has been necessary during the present year. 

In the drought period of 1922 the acreage subjected to flooding reached 
a maximum of 13 acres; the average unit rate of filtration was approxi- 
mately 385 000 gal. per acre per day. At this time the flooded lands had 
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not been cleaned since first used, six or eight years earlier. Weeds had 
been kept cut. Surfaces which were not in use were more or less covered 
with sod. 

Following the drought of 1922, additional flooding areas were pre- 
pared and the acreage formerly flooded was cleaned by shovels and wagons. 

The engineers for the water department regard the flooding of lands 
rather as an emergency matter to tide over drought periods. It is believed, 
however, that the practice can be extended, thus making the gallery col- 
lecting system somewhat more capacious than it has been considered to 
be in the past. 


STORAGE. 


One of the important advantages of the present gallery system is the 
ability to produce water at a very high rate for short periods to meet the 
peaks of water demand, including fire protection. This ability arises from 
the practice of maintaining a water level several feet above the top of the 
galleries under ordinary circumstances, thus storing water in the sand in 
close proximity to the gallery, which can be drawn upon to meet the 
peak rates. This storage — assuming that water in the amount of one fifth 
of the volume of the sand drained can be secured — is equivalent to about 
6 million gal. for a strip 200 ft. wide and two ft. deep over the galleries. 
A much larger storage than this is actually available, particularly, as the 
more the gallery water is depressed, the greater is the quantity of water 
drawn from long distances to the right and left of the galleries. The gallery 
system has met all requirements of peak demand for many years without 
resort to direct pumping from the river. 


QUALITY OF THE WATER. 


The water is moderately hard compared to western waters, varying 
from 220 to 340 parts per million total hardness, and averages about 280 
parts. It contains some iron, generally less than .3 part per million. Iron 
deposit is noticeable when flushing the mains. It has never been of sufficient 
amount to cause serious complaint. 

The river at present and for many years past has been seriously sewage- 
polluted. It has received a small portion of the sewage of Des Moines and 
all of the sewage of Valley Junction, three miles upstream; population, 
3 631. The bacterial content usually runs from 10 000 to 20 000 per e.c., 
although it sometimes falls to one or two hundred for a few weeks in the 
cold season. 

The water from the gallery system is clear and colorless at all times. 
It normally contains from 5 to 14 bacteria per c.c. on agar at 37°. Coli 
are occasionally present in 1 ¢.c. Asa precautionary measure, the water 
has been chlorinated since 1910, and is constantly observed by a full-time 
chemist and assistant. The water department has one of the best water- 
testing laboratories in Iowa. 
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Table 2 is a summary of bacterial results for 1923. Table 3 shows 
the typhoid cases for the past twenty years. As chlorinated, the water 
compares with the best filtered water, and the typhoid history, especially 
in recent years, has been very satisfactory. Only three deaths occurred 
in the three years past, and these are believed to have had no connection 
with the water supply. 


EstTIMATED Cost oF GALLERY SYSTEM AND WATER PRODUCED. 


As construction work has progressed over a period of forty years, it 
is impossible to present accurate figures of cost. The property, however, 
was appraised in 1912, and it is possible to present these figures, supple- 
mented by expenditures since that day. The appraised value of the old 
construction, plus the construction cost of the new work, and including 
about 200 acres of land accommodating and protecting the gallery system 
up to Station 6825, is approximately $405 000. 

The cost of the water developed is estimated as follows, for the year 
1923, during which 4 300 mg. were pumped into the city mains. 


Per M.G. 
Total. Developed. 


Interest and Depreciation at 6%. $24 300 $5.66 


Operating Expense. 
Care and Protection of Water Supply, includ- 


$19 592 


17 856 4.15 


$42 156 $9.81 


Although the construction estimated above was largely done pre-war, 
a5 000-ft. extension to the gallery system, nearing completion at the present 
moment, is being carried out at a construction cost of approximately $30 
per foot of gallery, which only slightly exceeds the prior construction costs. 
The above figures therefore may be taken as roughly representing cost at 
the present time. 


ing Laboratories and Supervision ....... .$16 285 nai 
Less Profit on Farm Operations................. 1 736 reat 
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SOURCES OF SUPPLY, CONDUITS AND RESERVOIRS, OF THE 
ROCHESTER, N. Y., WATER-WORKS SYSTEM. 


BY JOHN F. SKINNER.* 


[Read September 30, 1924.] 


Seventy-one years ago the Mayor of Rochester, in his Inaugural, 
said, “‘ It is hoped that our citizens will soon feel the necessity of supplying 
our city with water by some means, both for their health and convenience.” 

Six years later a communication was sent to the Mayor by the Hon. 
Elisha Johnson, which outlined a plan for supplying the city with water 
from the watershed of Little Black Creek. He estimated a consumption 
of 25-gal. per capita for a population of 60 000, and proposed a reservoir 
in the southwestern part of the city, fed by an aqueduct of brick or stone 
4 ft. in diameter, 2 miles long, and with a fall of 4 in. per mile. 

In the following year, 1860, $500 was appropriated for “ The survey 
and plans for Water Works,” in accordance with which Daniel Marsh 
submitted a report embodying five distinct plans. They included taking 
water from Lake Ontario, from the Genesee River, from Black Creek, from 
Honeoye Creek and from Hemlock Lake, the latter in a 16-in. conduit. 
The Mendon ponds were also exploited as a source of supply. 

In October of the same year a contract was entered into with the 
“Rochester Water Company.”” Considerable work was done in building 
reservoirs and in laying conduit and distribution pipes, but after many 
vicissitudes the Company collapsed early in 1872. 

The following year the Board of Water Commissioners was organized 
and work on the present system was begun. The original source of supply 
was Hemlock Lake, a beautiful, clear sheet of water 63 miles long, 4 mile 
wide, and 86 ft. deep. It lies between high hills 386 ft. above and about 
30 miles south of Rochester, and receives the rainfall from 48 sq. miles 
of watershed. 

The city also acquired. and has since exercised, the right to use the 
waters of Canadice Lake, its neighbor on the east. This lake is the same 
depth as Hemlock, about one third the area, and lies 196 ft. higher. Its 
watershed is 12.4 sq. miles, and its outlet stream has a watershed of 5.8 sq. 
miles. The combined watersheds of the two lakes and Canadice Outlet, if 
completely utilized, will yield about 33 million gal. per day. The annual 
precipitation in this region for the last 48 years has averaged 28.3 in. Our 
experience indicates a net yield of about 500 000 gal. per sq. mile per day 
from the watershed. All of this supply is not available, as extensive con- 
struction in diking would be required. 

*Deputy City Engineer, Rochester, N. Y. 
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Surveys are now under way in anticipation of the necessity of using 
the waters of Conesus Lake which lies west of Hemlock Lake, and of Hone- 
oye Lake which lies east of Canadice. They are somewhat lower than 
Hemlock Lake but their waters can also be obtained by gravity. Conesus 
Lake has a watershed of 69.06 sq. miles, and Honeoye Lake a watershed of 
39.3 sq. miles. The total combined watersheds amount to 174.56 sq. miles. 
At the above rate, and fully utilized, this would give us 87 million gal. per 
day. If 75 per cent. of this amount is available during dry years we shall 
have available 65 million gal. per day. 

Our present population is about 330 000, and it has doubled in the 
last 25 years. Our present use of water from this domestic system is about 
86.4 gal. per capita, or a total of something over 26 million gal. per day. 
These figures are complicated by the fact that a small portion of our popu- 
lation uses Lake Ontario water supplied by a private company. 

When all of the available watersheds above mentioned are reasonably 
utilized we shall have an ample domestic supply for more than double our 
present population. 

About thirty years ago the city began the purchase of property 
around Hemlock Lake, and later around Canadice Lake. 

The shores of Hemlock Lake were lined with summer cottages, and 
up to that time a sanitary-pail system of collection of night soil and garbage 
had been maintained by the city. The properties for 200 ft. from the shore 
were purchased, and the cottages removed. In some cases whole farms 
were acquired. 

Plantations of conifers have since been made on the shores of both 
lakes, and constant inspection maintains the pristine purity of the supply. 


RESERVOIRS. 


At Rush, nine miles from the city, a storage reservoir was constructed 
in fill and excavation on a clay hill at the time of the construction of Con- 
duit I. The side slopes are lined with rip-rap and the basin has a capacity 
of 63.4 million gal. at 16.5 ft. depth. 

Mt. Hope, or Highland distributing reservoir at the south side of the 
city, was constructed at about the same time as Rush Reservoir. At a 
depth of 15 ft. it holds 22.5 million gal. It is built on a sand hill, puddle- 
lined, the lower half of the slopes rip-rapped to a 5-ft. berm and the upper 
half above the berm, paved. ; 

Another distributing reservoir was constructed in 1905-8 on Cobb’s 
Hill, with water surface at the same elevation as Highland Reservoir, 
namely, 125 ft. above the central portion of the city. Cobb’s Hill Reservoir 
has a capacity of 144 million gal. at 25 ft. depth, and is lined on the bottom 
with concrete and surrounded by a gravity section concrete wall backed 
up on the outside by a heavy earthen embankment. We therefore have 
in all the reservoirs an available storage, at the present rate of consumption, 
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of about one week’s supply. The construction of this reservoir was de- 
scribed and illustrated by the speaker in a paper before this Society at its 
meeting here September 11, 1910. 

Studies of the rate of consumption were made during the census weeks 
of the years 1900 and 1910. These rates plotted indicated that the use 
drops to a minimum of about 35 gal. per head, daily, and rises to a maxi- 
mum of about 135 gal. The mean consumption for the period of the test 
was 84.9 gal. per head per day. We have had single day’s use during very 
hot weather as high as 35 million gal. 


ConDUITs. 


We have at present three gravity conduits from Hemlock Lake, and 
the Canadice water is conducted into Hemlock Lake so that it reaches the 
city through the Hemlock conduits. 

Conduit I was laid in 1873-4, and consists of cast-iron and wrought- 
iron pipe, with lead joints. For 10 miles from the lake it is 36 in. in diame- 
ter. For the next 10 miles to the storage reservoir at Rush it is 24 in. in 
diameter, and laid to a steeper hydraulic grade. From Rush Reservoir 
to the distributing reservoir in Highland Park, a distance of about 9 miles, 
it is 24 in. in diameter. Its capacity to Rush is 6.125 million gal. daily, 
and from Rush 6.75 million gal. 

Conduit II was constructed in 1893-4 and follows the same general 
direction as Conduit I. After leaving the lake, however, it avoided the 
quicksand of the valley by tunneling through the high ground to the east. 
This section is a masonry conduit 6 ft. in diameter, 8 000 ft. constructed 
in tunnel and 4 000 ft. in open cut. It is built to a gradient of one in 4 000. 

The intake pipe for Conduit I is about 1 000 ft. long and 36 in. in 
diameter. The intake for Conduit II extends 1 500 ft. into the lake, and 
is 5 ft. in diameter. From the lower end of the masonry section at Over- 
flow No. 1 the pipe lines of Conduits II and III continue northerly toward 
the city. 

Conduit II, from White Bridge to Rush, consists of 38-in. riveted steel 
pipe from } to 3 in. in thickness, and about 17} miles in length. 

Overflow No. 2 is about half-way between Overflow No. 1 and Rush 
Reservoir, and at this point the conduit rises to hydraulic grade. The 
conduit between Overflows Nos. 1 and 2 crosses the Hemlock Outlet and 
Honeoye Creek ten times, and at these points is protected by concrete 
beneath the bottom of the stream. _ 

From Rush Reservoir to a gate vault in Clinton Avenue South, near 
the city, the pipe is riveted steel 38 in. in diameter, except for a short 
distance near Rush and at the crossing of the Barge Canal where it is 
36-in. cast-iron. The total length is about 8 miles. 

From this gate vault, which is a junction point, Conduit II continues 
to Highland Reservoir, about 745 of a mile, as a 38-in. riveted steel pipe, and 
a 36-in. cast-iron pipe about 13 miles long runs to Cobb’s Hill Reservoir. 
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The capacity of Conduit II into Rush is 15.75 million gal. and out of Rush 
18 million gal. daily. This difference is due to the fact that Rush Reser- 
voir lies above the hydraulic grade line connecting the ends of Conduit IT. 

Returning to Overflow No. 1, at White Bridge, the northern end of 
the masonry conduit, Conduit III, constructed in 1914-18, commences as 
a 37-in. cast-iron pipe and extends to Factory Hollow, a distance of about 
7.7 miles. From this point it continues as a 37-in. lock-bar steel pipe 
through Overflow No. 2, following the route of Conduit II to Rush Reser- 
voir and thence to the gate vault above mentioned in Clinton Avenue 
South, a total distance of about 18 miles. Its capacity into Rush is 
18.125 million gal., and out of Rush 19.5 million gal., daily. This conduit, 


Fig. 2. Curve in 37-1n. Cast-Iron Pree Conpuit in Rock Cur. 


the same as Conduit II, crosses the Barge Canal as a 36-in. cast-iron pipe, 
where both pipes are enclosed in an accessible masonry culvert with gate 
vaults and cross-connections at each end. 

The combined capacity of these three conduits is 40 million gal. into, 
and 44.25 million gal. daily out of, Rush Reservoir, and is sufficient to 
carry all the waters available from the Hemlock and Canadice watersheds, 
with such leeway as may be necessary in case any section is out of service 
for repairs. 

All of the conduits are laid in easements obtained by the city. The 
agreements in the case of Conduit I only provided for construction and 
operation. Damages have to be paid to owners whenever excavations are 
made for repairs. The Conduit II agreements were broader and covered 
the right to excavate, construct, operate, and maintain a pipe or pipes, 
conduit or conduits, under, through, and along said strip of land. The 
easements were three and four rods wide. Conduit II was laid 5 ft. east, 
and Conduit III 5 ft. west, of the center line of the right of way. Where 
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CALKING ON 37-1N. Lock-Bar STEEL Pipe Lar In 1917. 


Fig. 4. Curve 37-1n. Locx-Bar STEEL Pree Lar 1917. 
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land was worth $30 per acre, we paid about $100 per acre for the easement. 
It is not fenced, but we maintain fences and gates at division lines crossing 
the right of way between adjoining owners. Where the conduit is laid in 
highway, an easement is obtained from the abutting owner for his half 
of the road. About $1 per rod was the minimum price, when there was no 
damage to trees. 

The construction of Conduits II and III, side by side, generally 10 ft. 
center to center, the former in 1893-4 and the latter 20 to 25 years later, 
offers an interesting comparison of the combined cost of materials and 
construction. The cost of right of way, engineering, etc., is excluded in 
both cases. 

Conduit II, 138 238.57 ft. long, cost $1 226 874.71. It is mainly 
38-in. riveted steel pipe. 

Conduit III, 134 605.07 ft. long, cost $1 173 326.37. It consists of 
7 miles of 37-in. cast-iron pipe, and the remainder 37-in. lock-bar steel pipe. 

The above figures indicate that in 1893-4 the 38-in. conduit cost 23.4 
cents per linear foot per inch of diameter against 23.6 cents for the 37-in. 
conduit in 1914-1918. 

This close correspondence is mainly due to the methods employed in 
construction. In the early 90’s materials and labor were cheap, and an 
army of workmen was employed; while during the late war, men were 
searce, materials and labor high, and consequently the work was largely 
done by machine. . ; 

Two other items of the design which contributed to more economical 
construction of Conduit III were, first, the use of lock-bar, rather than 
riveted, steel pipe, which, due to a more efficient longitudinal joint, re- 
sulted in a 25 to 334 per cent. reduction in thickness where the pressure 
was high; and, second, the construction of a 37-in. cast-iron pipe, where 
under light pressure, at about the same cost as a 36-in. by using a 36-in. 
Class D pattern with a 37-in. core, thus procuring a pipe 1.08 in. thick and 
weighing about 418 lbs. per foot. 

The author, although not a member of this organization, has been 
asked to prepare this paper by Mr. Little, your General Chairman, with 
whom he has been associated in the city’s employ since 1891, when both 
started on the surveys and plans for Conduit II under the late Emil Kuich- 
ling, then Chief Engineer of Water Works. 

In 1902 Mr. Little became Superintendent of the Water Bureau while 
the author remained in the Engineering Department where, under the 
last three city engineers, he has designed and supervised the construction 
of Cobb’s Hill Reservoir and Conduit III, and now has studies and surveys 
under way looking toward the utilization of Conesus Lake and Honeoye 
Lake. His early remembrance of looking into a walled excavation and 
being told it was a reservoir of the Rochester Water Company antedates 
the present water supply, and his first active entrance into the details of 
water-works construction consisted in crawling through the 16-in. pipes 
when first laid in front of his home in 1875. 
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DESCRIPTION OF WATER SUPPLY OF CITY OF SYRACUSE, 
NEW YORK. 


BY MARSHALL B. PALMER.* 


[Read September 30, 1924.] 


Prior to 1888, the City of Syracuse had been supplied for about 60 
years bya private water company. The water furnished by this company, it 
is reported, was neither palatable nor wholesome, and the works, generally, 
were insufficient and in rather poor condition. 

A small portion of the City was supplied from Onondaga Creek, other 
portions coming from springs and brooks on adjoining hills. Spring water 
was sold by the gallon and delivered in bottles and tanks. Rain water was 
collected on roofs and stored in cisterns for laundry and other purposes. 
The plant owned by the Water Company consisted of a pumping station, 
three reservoirs, and about 40 miles of street mains, two thirds of which 
were of only 4- and 6-in. pipes. The main supply was pumped from 
Onondaga Creek into Wilkinson Reservoir, this supply being slightly 
augmented by water from various springs above Elmwood. The old 
Wilkinson Reservoir was only 108 ft. above the Erie Canal, so that where 
the City now has a pressure of about 95 pounds in the business section, 
the static pressure was formerly only about 40 pounds, and in ease of fires 
the mains were so small that the pressure dwindled very seriously. 

The agitation for another supply had been in progress for some 20 
years, and as early as 1871 Mr. J. J. R. Croes investigated and reported 
on the subject of a supply from Tully Lakes, and between then and 1888 
various projects were broached and companies formed for the purpose of 
introducing a new supply from a variety of sources. 

In 1888, a Board of Special Commissioners was appointed by the 
Mayor to make a thorough investigation of all available sources of water 
supply for the City, with Mr. Croes to take charge of the investigation. A 
complete investigation, including topographical, chemical, and biological, 
was made of the following eleven sources of supply, — Lakes Ontario, 
Oneida, Otisco, Cazenovia, Tully, Skaneateles, the Salmon River, Seneca 
River, Onondaga Creek at Cardiff, ground water in the creek valley from 
driven wells, and the old Water Company’s Works. Mr. Croes strongly 
recommended the water of Skaneateles Lake. This lake is 300 ft. deep in 
places, has an area of 12? sq. miles, surrounded by a steep, bold watershed 
of 603 sq. miles, free from swamps and vegetable growth. The water is 
remarkable for its clearness, its purity, and its beautiful blue color. It 


* Engineer, Bureau of Water. 


; 
: 
j 
3 
: 
i 
i 
¢ 
eu 


PALMER. 227 


is situated at an elevation of 460 ft. above the business part of the City 
and 19} miles from the City distributing reservoir. 

The rainfall at Skaneateles ranges from 32 to 48 in. per annum, and 
the run-off of the lake from 55 to 70 million gal. per day. 

Acting on Mr. Croes’ advice, the City voted in favor of a municipal 
water supply,°to be taken from Skaneateles Lake, and a Board of Water 
Commissioners was appointed to take charge of the work. They engaged 
the late Wm. R. Hill, C.E., as Chief Engineer, and Howard Soule, C.E., 
as Consulting Engineer, to design and construct the necessary works. 
Much opposition was met from the people of Skaneateles, the mill owners 
along Skaneateles outlet, and the shippers on Erie Canal. All of these 
obstacles were met and overcome, and the works completed so that water 
was turned into the conduit in June, 1894; and Woodland Reservoir was 
finished and put in use the following year. 

The following is a brief description of the plant as it exists today: 


Dam AT OUTLET OF LAKE. 


To meet the requirements in the law authorizing the City to take 
water from Skaneateles Lake, it was necessary to increase the storage 
capacity of the lake sufficiently to store therein the ordinary annual flow 
of its watershed. The storage capacity of the lake was increased by re- 
moving the old dam, which was 9 ft. high, and rebuilding another 17 ft. 
high, with a spillway 2 ft. higher and foundation 6 ft. lower than the old 
structure. The bed of the outlet was lowered to conform to the new grade 
made necessary by the lowering of the gates of the dam. There are six 
rectangular cast-iron sluices, each 3 ft. by 3 ft., 9 in. in the new dam. These 
gates control the flow of water down the outlet to supply the canal, and 
through them it is possible to draw the lake down 17 ft. below its new 
high-water mark. 
INTAKE FROM LAKE. 


The intake pipe which conducts the water from the lake into the 
Skaneateles Gate House, and also this gate house, were originally built 
large enough to serve two conduits. The intake pipe is of riveted steel 
plates 3 in. thick and 54 in. in diameter, and extends out into the lake 
about 6 400 ft. The timber crib at the end is 16 ft. square and 12 ft. high 
and is located in 40 ft. of water. The water enters the top of the crib 
through a copper wire screen of l-in. mesh. Flexible joints were used to 
allow the pipe to conform to the profile of the lake bottom. When only 
Conduit No. 1 is flowing, there is a loss of head of 1 ft. in the intake pipe. 
With both conduits flowing into Woodland Reservoir, the loss of head is 
about 33 ft. 


SKANEATELES GATE House. 


The Skaneateles Gate House is located about 200 ft. north of the 
lake and contains two wells. Two cast-iron sluices, each 23 ft. x 43 ft., 
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conduct the water from the upper to the lower well, and in the latter it 
passes through screens of jin. The outlets from the lower well into the 


conduits are through special reducers. 


ConpDwUITs. 


The topography between Skaneateles and Syracuse is rolling with 
valleys generally extending north and south. The lake outlet runs due 
north and the fall for the first 8 000 ft. is only 2 ft. The slope of the hy- 
draulic gradient of Conduit No. 1 is .00236 so that, in order to keep the 
conduit below the gradient at time of low water in the lake, it had to be 
laid rather deep through a very wet quicksand and silt. This work on 
Conduit No. 1 was so expensive as to bankrupt the contractor, and it cost 
the City about $200 000, or $30 per ft. extra, to complete. The legislative 
act permitting the City to take water from Skaneateles Lake restricted 
the size to 30 in. on the first conduit. This was later changed so that on 
Conduit No. 2 a larger pipe (42 in.) was laid on a flatter grade through this 
bad section. After following down the lake outlet for three miles, the 
divides between valleys are low enough so that a generally straight line 
was followed from there to the City without getting above the hydraulic 
gradient. 

Conduits 1 and 2 are both of 30-in. cast-iron. pipe, except the upper 
8 000 ft. of No. 2, where the size, as above mentioned is 42 in. Conduit 
No. 3 will be of 36-in. pipe; section one of the latter, 31 800 ft. long, has 
recently been laid but is not yet in service. Concrete pipe is being con- 
sidered for the upper end and for a new intake where the pressure is light. 

Conduits 1 and 2 are thick enough to withstand the static head ob- 
tained by closing the valves at the lower end. The lightest pipe (Class A) 
is } in. thick and withstands a head of 130 ft. Each succeeding class is 
ze in. thicker than the preceding, and sustains an additional head of 35 ft. 
Class K pipe is 1} in. thick and sustains a head of 480 ft. Most of the 
breaks that have occurred were in the lighter weights of pipe, but were 
probably the result of small cracks caused by handling, and overlooked in 
laying and testing. Gate valves located in brick houses are located about 
two miles apart and usually on summits. Four-in. special hand-operated 
air valves are located on all summits on Conduits 1 and 2. On these lines 
considerable pains were taken to obtain a continuously ascending or de- 
scending grade between blow-offs and air valves, but on Conduit No. 3 
considerable cut and fill was saved by following the surface of the ground 
closer and installing automatic air valves at each summit. Blow-offs are 
provided at each depression. The blow-off valves, which range from 6 to 
12 in., are located in brick or concrete manholes. 

The conduits cross two ravines, each 100 ft. deep and a third one about 
50 ft. deep. Special curved pipe, embedded in concrete, was used at 
tops and bottoms of the slopes to form the vertical curves. 

Manholes are provided about a mile apart. 
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Three cross-overs, connecting Conduits 1 and 2, were installed and 
two more are being placed. In the event of a break in the line, valves can 
be closed. shutting off the damaged section and the cross-overs above and 
below that section opened, and thus only a portion of one conduit is out of 
commission while repairs are being made. These cross-overs have been 
found a great help in keeping the reservoir full when repairs are made 
along the line. The conduits are laid along a leased right-of-way 60 ft. 
wide, No. 1 in the center and the other two 15 ft. on either side. 

Thus far, Syracuse has used only cast-iron for water mains and it has 
been very satisfactory. The speaker recently traversed 10 000 feet of 
Conduit No. 2 and found the inside coating to be in fine condition. The 
pipe numbers and weights, painted on inside with white paint, were very 
legible and only two small pea-size tubercles were found. 


RESERVOIR. 


The only distributing reservoir in the City is Woodland Reservoir 
which has a capacity of 121 million gal., has 14 acres of water surface, is 
36 ft. deep, 220 ft. above the business district, surrounded by spacious 
grounds attractively landscaped, and equipped with a very complete system 
of piping and valves for diverting the flow of the conduits either into the 
reservoir or standpipe or to the high or low service systems. 

It is located in a shallow depression at the foot of a hill in a material 
reported as stiff clay and hardpan. The embankments at either end were 
formed from excavated material, and the cut-off walls formed of clay puddle. 
The bottom and sides, up to the berm 15 ft. above the bottom, are lined with 
concrete 9 in. thick. Above the berm the sides are lined with a 6-in. layer 
of concrete over which is a 12-in. rubble-stone slope wall laid in cement. 
After 30 years’ service these walls are in splendid condition and no leaks 
have ever been detected. 

As this reservoir holds but four to five days’ supply, it is felt advisable 
to provide more storage at or near the city and, with this in view, surveys 
have been partially made at several possible sites. 


DISTRIBUTING SYSTEM. 


The City had in 1890 a population of about 89 000, with 172 miles of 
streets and only 40 miles of distributing mains, and those of small size. 
Under the direction of Mr. Hill, a new system was laid out and constructed 
which has been extended from year to year to keep pace with the growth 
of the city, so that Syracuse now has a splendid distributing system. The 
mains are so large and the cross-connections so numerous that the pressure 
remains very constant, even during the largest fires. The valves are of 
full size and so located as to require the closing-off of only small sections 
for making connections or repairs. The pressure in the business section is 
about 95 pounds. There are now 251 miles of mains, 3 600 hydrants, 
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3 560 gate valves, 30 900 metered service taps, and 310 unmetered fire 
services in use. The main arteries of feed from the reservoir are two 36-in. 
and one 30-in. main. 

Hicu SERVICE SYSTEM. 


The topography of the City of Syracuse, while quite level in the busi- 
ness section, is partially surrounded with hills. The highlands lie on the 
northeast, southeast, and southwest quarters. The business section is 
about 404 ft. above sea level, and Syracuse University is located in the 
southeastern section and is surrounded by a large residential section, a 
large portion of which is too high to be served by the reservoir. 

In 1909, when the second conduit was laid, it was first planned to build 
a high-service reservoir on Onondaga Hill, 125 ft. above the above-men- 
tioned Woodland Reservoir. The excavation would be largely in rock, 
and the cost of the reservoir, the two miles of mains thereto, the land, up- 
keep, and watchmen, evaporation, etc., would be so much more than for 
a standpipe close to the reservoir that the latter was chosen and built at a 
cost of $42 000. It is of steel, encased in a rock-faced vitrified brick tower, 
trimmed with massive precast stone locally known as litholite, and sur- 
mounted with a steel-and-concrete dome. The tank is 66 ft. in diameter 
and 51 ft. high; the top is 108 ft. above the reservoir and holds 1} million 
gal. Under normal conditions, Conduit No. 2 flows into the high-service 


system and such part as is not used overflows from the standpipe into the 
reservoir. At times of shortage of water both conduits are turned into 
the reservoir and an 8-in. centrifugal pump is used to pump from low to 
high service. 


GENERAL. 


In determining the size of the 3d conduit, it was decided that 50 to 
52 m.g.d. would be all the City would be allowed to draw from the lake. 
While the City has acquired all power rights along Skaneateles Outlet, at 
a very high cost. it is doubtful whether the State Board of Health will 
allow the city to take any more of the run-off, the total, as above stated, 
being from 55 to 70 m.g.d. 

There are many cottages on the lake. The shores are patrolled by 
sanitary inspectors, and a boat crew visits all cottages weekly in summer 
and collects the refuse from the toilets in pails, and carries it a safe distance 
from the lake and buries it. 

Samples of water are collected along the shore at the mouths of streams 
and tested. 

An up-do-date chlorinating machine is operated continuously at the 
Skaneateles Gate House, using about 42 pounds of chlorine daily at present. 
Self-registering pitometers are used to measure the flow at each end of 
Conduits 1 and 2, also of the city consumption in both high and low-service 
systems. The City now has a population of about 185 000 and adjoining 
suburbs of 20 000 and an area of 19 sq. miles. 
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The present daily consumption is about 26 million gallons which seems 
large but is partly accounted for by the fact that the railroads and several 
manufacturers are very large consumers. A water waste survey is being 
carried on and many leaks have been located and repaired. The construc- 
tion of new conduits is in charge of the City Engineer. All maintenance 

- and extension work is done by the Bureau under the direction of the super- 
intendent. A contract has just been awarded for a second steel standpipe 
77 ft. in diameter by 60 ft. high, to provide additional storage for high 
service and will be located in Thornden Park in the university section. 

Thomas H. Mather is City Engineer, P. Frank Durkin, Superintendent. 
and the speaker, Engineer, Bureau of Water. 
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INCREASE OF AVAILABLE WATER SUPPLY WITH NO CAPITAL 
INVESTMENT. 


BY FREDERIC E. BECK.* 


[Read October 3, 1924, by Charles W. Sherman.] 


The title of this paper might lead one to believe that the days of 
miracles were not of the past, but I hope that by the time I have finished 
I shall have proven that the title is not a misnomer and that it is possible 
in a great many cases to increase the amount of water available for use, 
and for sale, without the necessity of new capital investment. 

In 1917 the Consolidated Water Company of Utica, N. Y., was face 
to face with the problem of increasing the amount of water available for 
use in the city and surrounding territory. The population was increasing 
rapidly, owing to the location in Utica of large manufacturing plants which 
were engaged in the manufacture of war materials. The demand for water 
from the textile manufacturers alone was increasing so rapidly that it was 
imperative that steps be taken at once to increase the available water 
supply. 

The main source of supply of the Water Company is the West Canada 
Creek, and the water is taken from the creek through the Hinckley Dam, 
a State Barge Canal storage reservoir, located about twenty-one miles 
from Utica. The water is transmitted by gravity a distance of about 
twelve miles through a cast-iron pipe of 24-in. diameter to a standpipe 
located on the hills northerly of Utica. At the standpipe the water is 
divided and is transmitted through two separate pipe lines to distributing 
reservoirs located on the hills surrounding the city. 

Plenty of water was available at the source, and the problem was sim- 
ply to select the best and quickest method of providing an increase in the 
carrying capacity of the transmission main. 

The engineers engaged to study the problem submitted a report show- 
ing the construction necessary to obtain the required amount of water, 
together with estimates of construction and operating costs. 

An alternate plan, which called for booster pumps to increase the head 
on the present 24-in. pipe line, was also considered, but was discarded in 
favor of the construction program which called for the construction of 
certain sections of the new transmission line each year. The construction 
was to begin at the dam, and as each section was completed it was to be 
connected with the present pipe line. In this way the required carrying 
capacity would be obtained with the minimum amount of construction 
each year. 


* Chief Engineer, Consolidated Water Co. of Utica, N. Y. 
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The estimated future supply required, together with the amount of 
water available after construction, was as follows: 


Consumption Esti Available 
M.G.D. 20% Construction. 
struction. 


12 000 ft. 42 in. pipe 14.8 
13 300 ft. 24 in. pipe 14.8 
11 500 ft. 24 in. pipe 14.8 
9 500 ft. 36 in. pipe 16.0 
None ‘ 16. 
11 500 ft. 39 in. pipe 16. 


After this date the construction of the new pipe line was to proceed 
at the rate required to meet the demands for increased supply. 

In the schedule just given the 24 800 ft. of 24-in. pipe was designed 
to parallel a line of 16-in. pipe in order to deliver a larger amount of water 
from the standpipe, before mentioned, to one of the distributing reservoirs, 


and the 11 500 ft. of 30-in. pipe was to form a new connection between 
this reservoir and the distribution system. 

It will be seen that the construction program necessary to produce 
the required amount of water to meet the demands of this six-year period 
would require a capital expenditure of $1 099 000. 

_The interest charges on this investment, based on a rate of 7 per cent. 
and not compounded, would amount during this period to $289 895. 

That was a large investment for our company to make at this time, 
and there was a question as to whether or not it would be possible to obtain 
the necessary materials and labor to complete the work in time to meet 
our requirements. 

The foregoing has been related simply to give you an idea of our prob- 
lem and the method by which it was planned to meet that problem. We 
are in no way different from the majority of water companies and have 
no desire to spend large sums of money on construction work before it is 
actually needed, and therefore we gave the matter more careful study than, 
is done in a majority of cases. 

During the time our engineers were preparing their report, it was 
decided to have a pitometer or waste-water survey made in a typical section 
of the city in order that we might obtain a better check on our consumption 
records, and to determine if it would be possible to eliminate enough leak- 
age from our system to bring the daily consumption within the limits of 
our supply. 


: Consump- 

Year. tion 

M.G.D. 

1918 12 14.4 

1919 12.5 15. 

1920 12.9 15.5 

ae 1921 13.2 15.9 

ae 1922 | 13.6 16.3 

ae 1923 13.9 16.7 

5 099 000 | 
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For this purpose the services of a company specializing in this class 
of work were engaged, and the survey was completed and the report sub- 
mitted at about the same time as that of our engineers. 

This report showed that a considerable amount of water was flowing 
into the section under observation, and that it was not being recorded by 
the meters, and must therefore be considered as water unaccounted for. 
It was decided that if this section were typical of our entire system, and 
that if the water unaccounted for could be located and the leaks repaired, 
enough water would be reclaimed so that our construction program might 
be delayed for one or two years. 

After the consulting engineers engaged by the Company had studied 
the report on the waste-water survey, it was decided to postpone new con- 
struction and to bend every effort to locate and repair all leaks in our dis- 
tribution system. 

A force of engineers and inspectors was organized under the supervision 
of a man experienced in this line of work and a thorough survey was made 
of the entire distribution system. As most of you are undoubtedly familiar 
with the methods and instruments used in the detection of underground 
leakage, I will not go into any of the details of this work further than to 
say that the results obtained far exceeded our expectations. At the end 
of the summer of 1919 we had located and repaired leaks amounting to a 
total of 1.7 million gal. of water per day. Not one of these leaks could be 
located from the surface of the ground, as the water was in most cases 
finding its way into the sewers. 

The survey was continued during 1920 and again the entire system 
was covered, with an additional saving of 800 000 gal. of water per day. 
We have made this work one of the features of our engineering department 
and each year we check up our system and see that the water unaccounted 
for does not exceed that allowed in good engineering practice. We are 
now accounting for 86 per cent. of our supply. 

I might say at this point that our system is fully metered and that all 
of our supply mains are equipped with Venturi meters. 

The following is a comparison of the daily consumption as estimated 
in 1917, — the actual consumption after the waste survey and the available 
supply as furnished by the original 24-in. transmission main: 

Supply 
M.G.D. M.G.D. M.G.D. 
12.2 12.2 12.4 
12.5 10.8 12.5 
12.9 11.5 12.0 
13.2 10.7 11.5 


13.6 10.7 5 10.8 
13.9 11.0 10.6 - 8 months 


A comparison of the figures just given shows some very interesting 
facts. It will be seen that if we add to the actual consumption figures the 
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amount of reclaimed water, amounting to 2} million gal. per day, the total 
would be practically identical with that of the estimated amount required. 

The fact is also clearly shown, that the available supply would not 
have equalled the demand during the year 1919, the supply-and-demand 
figures being equal with no water in reserve. 

Another interesting feature is the fact that the available supply is 
constantly decreasing, and that in a period of six years the carrying capacity 
of our transmission main had decreased by 1.8 million gal. per day, or a 
decrease of nearly 15 per cent. 

It was further shown that, notwithstanding the large saving of water 
lost through leakage, we would have been obliged to increase our supply 
during the year 1922. Knowing that it would be impossible to further 
reduce our consumption, the only answer was to increase the carrying 
capacity of our transmission main. 

Having learned by this time the meaning of the title of this paper, 
“Increase of Available Water Supply with No Capital Investment,” we 
were of course loath to start our construction program with the accom- 
panying large investment of money and increased operating charges. 

I have already called attention to the decreased carrying capacity of 
our transmission main. 

A study of this main, together with pressure surveys and investigations 
of the interior condition of the pipe, disclosed the following: 

There were apparently no large obstructions located in the pipe, the 
valves were all in good condition, and the pipe was not badly tuberculated. 
The inside of the pipe did, however, have a very thin coating of a slimy 
material which was not apparent to the eye when the pipe was dry, but 
which could be felt with the fingers on a wet pipe. 

The value of “C” in the Hazen & Williams’ formula having been 
determined by means of the pitometer to be but 90, it was determined to 
clean this pipe line and, if possible, postpone still further the construction 
of the new pipe line. 

In October, 1922, the main was cleaned by the National Water Main 
Cleaning Company of New York, and measurements made one month after 
the cleaning showed that the value of “C” in the Hazen & Williams’ 
formula had been increased from 90 to 131, and that we had temporarily, 
at least, increased our available supply of water by 3.8 million gal. per day 
— this again without the investment of capital. 

At the end of 1923 the relation of our available supply to the consump- 
tion after the water-waste survey and the cleaning of the transmission 
main was practically the same as it would have been had we proceeded with 
.the construction program as considered in 1918. 
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The following comparisons of cost are interesting: 


PITOMETER 


AND CLEANING 
ConsTRUCTION PrRocRAM. ProGraM. 
Cost of Yearly Carrying 

Year. Construction. Charge at 7%. Operating Costs 
SOR $375 000 * Zofyr. $19 687 $103 
141 000 45 342 2 015 
None 61 600 9 464 


$292 895 


$1 099 000 $16 622 


In this comparison of operating costs, interest has been taken at the 
rate of 7 per cent., with no allowance for depreciation or operation of the 
proposed new pipe lines. It has been assumed that during the year of 
construction the interest time would be nine months. 

The comparison of costs show, under the construction program, a 
total expenditure of $292 895 for interest alone, as against a total operating 
charge of $16 622 under the waste survey, plus cleaning program; or a 


saving of $279 233 for the six-year period. 
At this date, September, 1924. we feel that we have exhausted all 


means for the “ Increase of Available Water Supply with No Capital 
Investment,” and are now making plans to begin the construction program 
as outlined during the coming year. 

This paper is not written with the thought that all water companies 
can postpone construction in the manner outlined, but I do feel that in a 
great many cases, if experts in water-waste surveys or the cleaning of water 
pipes would be consulted, that the construction of new work could be 
delayed, and a large investment in capital, with the accompanying increase 
in operating charges, saved for several years. 
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RELATION OF IMPROVEMENTS IN WATER SUPPLIES TO 
TYPHOID FEVER AND OTHER INTESTINAL DISEASES. 


BY C. A. HOLMQUIST.* 


[Read October 1, 1924.] 


That typhoid fever and certain other intestinal diseases are often 
water-borne, is too well known to need discussion, especially before an 
association of this kind. We all know of the large number of typhoid 
outbreaks that have resulted recently from cross connections between pol- 
luted auxiliary fire and industrial supplies and domestic municipal supplies, 
and from temporary failures or interruptions in the operation of water 
purification and treatment plants handling raw waters polluted with 
sewage. It may be worth while, however, to call attention to the remark- 
able reduction that has taken place in the typhoid fever death rate in this 
country and, particularly, in the State of New York, during the past twenty 
years. I shall endeavor to show that this reduction has been coincident 
with and largely the result of developments, extensions, and improvements 
in public water supplies. 

In 1900 the average typhoid fever death rate in the then registration 
area in the United States was 31.3 per 100 000 population. During the 
5-year period from 1918 to 1922, inclusive, the rate in this same area was 
only 5.3, a reduction of 83 per cent. Practically the same conditions have 
been experienced in New York State. From the accompanying diagram 
it will be seen that in 1900 the typhoid fever death rate in New York State 
was 26.7, and that during the 5-year period ending 1923 it was only 3.3, 
a reduction of 87.6 per cent. This is very significant when we consider 
that in New York, with a population of over 10 million, a drop in the 
typhoid rate of one per 100 000 means a saving of over 100 lives per year. 

Let us now see what has happened in the water supply and water- 
works field in the meantime. In the first place, the number of persons 
supplied with purified or treated water has increased enormously during 
the past twenty years. This has been due in a large measure to the develop- 
ment of the application of chlorine to public water supplies. Whether we 
consider chlorination as a method of purification in itself, or simply as an 
auxiliary safeguard or finishing process, is, in my opinion, of minor consid- 
eration. The important fact is that millions of people are now supplied 
with chlorinated and relatively safe water who would otherwise be drinking 
raw water or improperly purified water of questionable sanitary quality. 
Secondly, the art of water purification has advanced, notably in the de- 
velopment and perfection of mechanical filtration. These two factors 


*Director, Division of Sanitation, New York State Department of Health. 
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have been instrumental in raising the standard of purity of water. Last 
but not least, health authorities, water-works officials, and the general 
public have learned that polluted drinking water means a high typhoid 


TYPHOID FEVER DEATH RATES 
IN NEW YORK STATE SINCE 1885 


NEW YORK STATE DEPARTMENT OF HEALTH 
DIVISION OF SANITATION 


DEATH RATES PER 100,000 


= 


EFFECT OF WATER PURIFICATION ON TYPHOID 
DEATH RATE OF FOUR TYPICAL CITIES 


COHOES ALBANY 
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fever death rate, and most of the States in the Union have passed water 
supply, sewerage, and anti-pollution laws. 

+e Although the so-called anti-pollution law, which in general prohibits 
the discharge of sewage and industrial wastes into any of the waters of New 
York State without a written permit from the Sate Commissioner of Health, 
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was passed in 1903, it was not until 1906 that the Engineering Division 
of the New York State Department of Health was established, and sys- 
tematic supervision and control of sanitary quality of public water supplies 
was assumed. 

In 1906 only about 700 000 persons, or less than 10% of population 
of this State, were served with purified water. Now nearly eight million 
persons, equal to about 73% of the entire population of New York State, 
are using purified or treated water. This represents an increase in the 
number of persons served with treated or purified public water supplies 
of over 1 000% since 1906. In 1906 there were only some 18 filter plants, 
mostly of the pressure mechanical type, in operation. It will be seen from 
the following table that in 1922 there were 176 water purification and treat- 
ment plants serving 261 municipalities in New York. Nearly 70% of the 
surface water supplies, serving about 80% of the municipalities in this 
State, are treated. Furthermore, during the same period the number of 
persons served with public water supplies in New York has increased from 
about 6 million to 9 182 000, equal to an increase of 53%, whereas the 
population in the State has increased only about 27% in that time, or 
from 8 405 000 to 10 651 000. 

The results of improvements in public water supplies have been clearly 
reflected in the typhoid fever death rate in this State. The average rate 
for the 22-year period from 1885 to 1906 was 23.6. Since 1906, there has 
been a gradual and fairly uniform drop in the typhoid rate until 1923 when 
it was only 2.9 per 100 000 population. That this remarkable progress 
has been due in a large measure to improvements in public water supplies 
is shown by the result of the installation of filtration and chlorination 
plants in such cities as Niagara Falls, Albany, Binghamton, and Cohoes. 
In each ease, as indicated by the diagram, there was a decided and pro- 
nounced drop in the typhoid rate immediately after the installation of 
water purification plants, and the more grossly polluted the source of water 
supply, the more pronounced was the drop. 

The water supply of Niagara Falls, which is a city with a population 
of about sixty thousand, is derived from the Niagara River about twenty- 
five miles below the city of Buffalo and about ten miles below the cities of 
Tonawanda and North Tonawanda. The sewage from these cities, having 
a combined population of over 500 000, is discharged without treatment 
into the river. Until 1912 the grossly polluted river water was used partly 
raw and partly inefficiently treated, and it is not surprising that Niagara 
Falls had the highest typhoid fever death rate of any city in the State. 
In 1911 two water purification works, each consisting of gravity mechanical 
filters and chlorination plants, were installed, one by the city and the other 
by the Western New York Water Company. Before these works were 
installed and put in operation the typhoid fever death rate in that city 
ranged from 80 to 184, with an average rate of 131.8. The first year that 
the purification works were in operation the rate dropped from 179.1 to 


25 
4 
4 
a 
if 
iz 
5 
4 
4 


240 RELATION OF IMPROVEMENTS IN WATER SUPPLIES TO TYPHOID. 


SUMMARY OF WATER SUPPLY DATA OF NEW YORK STATE, 1922. 


1. CLASSIFICATION AS TO SOURCE. 


| Number of 
CHARACTER OF SouRCE OF WaTER SuPpPLiEs. Supplies. rved. 


249 7 823 000 


Surface water (a) 15 1 066 000 


Ground water 
Supplies derived partly from surface and 
partly from ground water sources (6)... 89 293 000 


Total (c) 9 182 000 


CHARACTER OF TREATMENT OF WATER SUPPLIES. Number of iti Population 
Supplies. Served. 


Treatment by chlorination only (d) 6 726 000 
Mechanical filtration and chlorination 83 657 000 
Slow sand filtration and chlorination 325 000 
Mechanical filtration without chlorination (e) 44 900 
Slow sand filtration without chlorination (f) . 43 300 


Total (9) 7 796 200 


(a) Of the 249 surface water supplies in the State, 98 are protected from contamina- 
tion by rules and regulations enacted by the State Department of Health. 

(b) Although the New York City supply is derived partly from wells, it is listed 
under surface supplies, inasmuch as only a very small percentage of the total supply is 


from wells. 
_\ Of the 553 supplies in the State, 336 are owned and operated by municipalities; 


192 are owned and operated by water companies serving one community each and 25 
are owned and operated by water companies serving two or more communities each. 
(d) Include both liquid chlorine and hypochlorite of lime plants. 
(e) Of the 68 mechanical or rapid sand filters, 34 are of the gravity type and 34 of 
the pressure type, and one supply has both a gravity and mechanical filtration plant. 
A few water supplies are provided with both slow sand and mechanical filters 
operated either in series or independently. In such cases they are counted under the 
type of filter predominating. 
(g) Eighty-six per cent. of population in State served by public water supplies, 
73% by treated water. 
Norte: The estimated population of the State in 1922, based upon the average 
omens —e between the United States censuses of 1910 and 1920, was about 
51 000. 


65.2 and the next year to 26.6. During the past six years the rate has been 
only 5.0, a reduction of about ninety-six per cent. This remarkable reduc- 
tion must be attributed very largely to the purification of the water supply; 
in fact, it could hardly be accounted for in any other way. Incidentally, 
it might be noted that these works have been a paying investment to the 
city, not only from a public health but also from an economic standpoint, 
considering the fact that a death rate of 131.8 in Niagara Falls means 79 
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deaths a year from typhoid and probably ten times as many cases of illness 
from this disease. Assuming that a life is worth $5,000, there would have 
been an economic loss of some $400 000 a year if that rate had continued. 

The city of Cohoes, of about twenty-three thousand population, ob- 
tains its water supply from the Mohawk River, some 18 miles below the 
city of Schenectady. The sewage of Schenectady, which city has a popula- 
tion of about ninety thousand, was discharged into the Mohawk River 
without treatment until 1915. This river also receives the raw sewage 
from the cities of Amsterdam, Utica, and part of Rome, and from a number 
of smaller municipalities. In 1911 the city of Cohoes installed gravity 
mechanical filters and a chlorination plant. The typhoid fever death rate 
of Cohoes prior to the installation of these works varied from a minimum . 
of 57.8 to a maximum of 133.2, with an average of 85.5. The average rate 
for the past six years has been 3.7 per 100 000 population. 

The city of Albany, which has a population of nearly one hundred 
twenty thousand, derives its water supply from the Hudson River at a 
point about eight miles below the mouth of the Mohawk River and from 
4 to 10 miles below the cities of Troy, Cohoes and Watervliet. These 
cities which have a combined population of over one hundred thousand, 
discharge their sewage into the Hudson River without any treatment. In 
fact, the sewage from a population of nearly five hundred thousand is dis- 
charged into the Hudson and Mohawk rivers and their tributaries above 
the Albany intake. In 1899 slow sand filters were installed, and in 1908 
preliminary or scrubbing filters of the gravity mechanical type were com- 
pleted and put in operation. In 1909 chlorination of the supply with 
hypochlorite of lime was commenced and in 1916 this treatment was sup- 
planted by liquid chlorine. Before the slow sand filters were installed 
the typhoid fever death rate of Albany varied from 52.8 to about 171.4, 
with an average of 89.4 per 100 000 per year. The first year after the 
installation of slow sand filters the typhoid fever death rate of Albany was 
reduced from 87 to 40. During the past five years the average death rate 
from typhoid has been 4.1. The rise in the rate noted on the diagram in 
1913 was due to the flooding of the filtration plant owing to extraordinary 
high water in the Hudson River. For two days raw Hudson River water 
was pumped into the system and this was followed by some 180 cases of 
typhoid and over 20 deaths. 

The city of Binghamton, with a population of about seventy-five 
thousand, derives its water supply from the Susquehanna River above its 
junction with the Chenango River. Although this stream receives com- 
paratively little raw sewage within 75 miles of the intake, the river has a 
drainage area of some 2 400 square miles at this point and flows through 
a fairly thickly developed rural district. Gravity mechanical filters were 
installed in 1901 and chlorination of the supply was commenced in 1910. 
The typhoid fever death rate at Binghamton before the filtration plant was 
installed varied from about 25.5 to 101, with an average rate of 56.2 per 
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100 000 population. The average death rate from typhoid during the 
past six years in this city has been 4.0. 

A large number of other cases, almost as striking, could be cited, but 
it seems that the above figures indicate the remarkable effect of water 
purification on the reduction of the typhoid fever death rate in New York 
State. I do not, however, wish to give the impression that extensions and 
improvements in public water supplies have been entirely responsible for 
this reduction. Other factors, such as milk pasteurization, improvements 
and extensions of sewerage facilities, and the consequent elimination of 
insanitary privies, campaigns against the fly, and more efficient public 
health work and public health education, — have all been important allies 
in the fight against typhoid. In fact, in many localities these factors must 
be depended upon largely in the further reduction of typhoid, especially 
in certain substandard areas and those having inadequate health organiza- 
tions. In such places we often find municipalities which have very good 
water supplies but high typhoid rates. 

In New York and certain other States having low typhoid rates and 
generally satisfactory water supplies, it will not be possible to materially 
reduce these present rates through improvements in water supplies and 
the installation of water purification plants. Owing, however, to the fact 
that many of the purified supplies are derived from more or less polluted 
sources, it will be necessary for not only health authorities but also for 
water-works officials and operators to make every effort to see that the 
purification plants treating such waters are at all times operated with 
the greatest care and efficiency if we are to avoid outbreaks of intestinal 
diseases. 


DISCUSSION. 


Mr. Henry A. Symonps.* There is one question which occurs to me 
in looking at these charts. I notice that the death rate from typhoid drops 
quite suddenly after the installation of the filters, but in practically every 
case, markedly the case of Cohoes, it goes down like a flight of stairs; and 
I am wondering just what the causes are. Is it because the filters are not 
as effective at first as they are after longer operation, or why is it that in 
the usual case, two, three, or four years are usually required to get down to 
the low rate? 

Mr. Hotmauist. I do not believe that it is because filters are not as 
effective when first installed as they are later that we fail to get the full 
benefit from filtration immediately after the filters are put in operation. 
In the case of a water-borne epidemic of typhoid there is almost invariably 
a comparatively large number of so-called secondary or contact cases which 
continue to occur, sometimes for a considerable period after the first in- 
fection. In my opinion, the same is true in a municipality that has a 


*Consulting Engineer, Boston Mass. 
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grossly polluted water supply and a consequently high typhoid rate when 
it installs a filtration plant. A large number of cases due to polluted water 
gives rise to secondary cases which continue to occur for a considerable 
period after the installation of the water purification plant. As time goes 
on, the number of carriers are also reduced and the chances of contact 
infection become less and less, so that the typhoid rate continues to drop 
for some years after the purification of the water supply is commenced. 
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PRESENT METHODS OF WATER PURIFICATION IN 
PROVIDENCE, RHODE ISLAND. 


BY J. W. BUGBEE.* 
[Read October 1, 1924, by Frank E. Winsor.] 


ORIGINAL SUPPLY. 


City water was introduced into Providence more than fifty years ago, 
and ever since that time the supply has been taken from the Pawtuxet 
River at Pettaconset, about two miles above the point where the river dis- 
charges into Narragansett Bay. 

When this location was selected, the water was not seriously polluted, 
but twenty-five years later, owing to the increase of population on the 
watershed, which has an area of approximately two hundred square miles, 
the pollution had become so great as to necessitate the employment of some 
method of purification. 


ADOPTION OF FILTRATION. 


After a long study of the relative merits of slow sand and mechanical 
filters, the former were adopted, and contracts were let in May, 1902, for 
six open beds of one acre each. Later, four more beds were added, and all 
of the beds were provided with covers, as the experience of the first winter’s 
operation of the open beds had demonstrated that satisfactory results 
could not be obtained from them in severe weather. 

While the construction of this plant apparently insured the quality 
of the water delivered to consumers, apprehension had always been felt 
regarding the quantity which could be reckoned on in periods of dry 
weather, since the city had no system of reservoirs above the intake to the 
filters, and had always depended upon the mills situated above Pettaconset 
to let down a sufficient supply of water for the daily needs of the city. 


ScITUATE SUPPLY. 


Because of this fact, studies of the possibility of obtaining a larger and 
more dependable supply were begun soon after the completion of the filters, 
and these studies resulted in the development of the Scituate project which, 
when completed, will replace the present filters, pumping station, and 
storage reservoirs. The details of this project were described by Chief 
Engineer Frank E. Winsor of the Providence Water Supply Board in a 
paper read before this Association at the convention in New Bedford in 
September, 1922. 

It was expected that water from this source would be available in 1922, 
but, when it became apparent that because of war conditions the comple- 


* City Chemist, Providence, R. I. 


} 
| 
} 
i 
= 
es 


BUGBEE. 


tion of this work would be considerably delayed, steps were taken to increase - 
the capacity of the present plant. 


CHANGES IN FILTER SAND. 


The operation of the filters had always been handicapped by exces- 
sively high initial loss of head. In severe weather this had frequently been 
as high as one and one-half feet, and as the beds cannot be operated with a 
loss greater than four and one-half feet, the runs during the winter were 
necessarily very short, entailing a large amount of scraping and sand re- 
moval, and increasing the out-of-service periods of the beds. 

Tests made with a series of pipes extending to different depths in the 
sand showed a gradual increase in loss of head from top to bottom of the 
bed, indicating the presence of fine material through the entire body of 
sand. This was due to the fact that when the beds were being constructed 
a sand specification was used which fixed the effective size between 0.26 
and 0.34 millimeter, and in the interest of bacterial efficiency the finer limit 
was followed very closely. It was possible, therefore, to rewash the sand 
and permit the escape with the wash-water of sufficient fine material to 
bring the effective size up to the coarser limit of the specification. 

This work of washing and replacement was begun in the summer of 
1917, and eight of the beds were treated in this way during the next two 
seasons, exception being made in the case of Beds 1 and 2, in which beds 
the loss of head tests had shown only a very slight increase from top to 
bottom of the bed. These two beds had also shown by actual test that 
they were capable of maintaining rates as high as four million gallons per 
acre per day for a considerable length of time. 

In order to carry on this work economically a system of water and 
sand piping was installed in the beds, and a steam-turbine-driven centrif- 
ugal pump was introduced into the main supply line leading from Socka- 
nosset reservoir to the beds. This increased the working pressure to one 
hundred and ten pounds when operating three ejector-boxes and two 
washers. 

To speed up the work still more, a large portable washer was con- 
structed which could handle the output of two ejector-boxes, and this has 
proved so satisfactory that it has entirely superseded the stationary court 
washers formerly used. 

As a result of this work the initial loss of head has been reduced to less 
than one-half foot, except in the very coldest weather, and the length of 
filter runs has been correspondingly increased without any apparent loss in 
efficiency. 


CHLORINATION. 


The same aversion to the use of chemicals in water treatment which 
had been used as an argument against mechanical filters had also been felt 
toward chlorination, but as the operation of the filtration plant would 
necessarily be disturbed during the installation of the new piping system, 
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and the extraordinary sand-washing operations, a chlorinator was installed 
as a precaution against the accidental passage of poorly treated water. 
This was looked upon as a temporary expedient, to be dispensed with when 
the plant should have resumed normal operation, but the changes extended 
over so long a period that chlorination came to be considered an essential 
feature of the treatment, and has been carried on continuously since the 
installation of the apparatus. 

For some time chlorine was applied at a fixed rate of two pounds per 
million gallons, but later the excess-chlorine method of control was adopted, 
and the amount applied is so regulated as to leave an excess of 0.1 to 0.2 
part per million after fifteen minutes contact period. The total amount 
required to be added to the filtered water, to maintain this excess, varies 
between 0.4 and 1.0 part per million. 

After chlorination, which takes place just before the filtered water 
reaches the pumps, the water is lifted to Sockanosset reservoir, passing 
through the reservoir before entering the mains, and no excess chlorine has 
been detected at any time at the outlet end of the reservoir, but occasional 
complaints of taste and odor have been received at such times as the amount 
applied has exceeded 0.7 part per million. 

The chlorination apparatus in use at present consists of two Wallace 
and Tiernan MDA type panels with injectors, each apparatus having a 
capacity of two hundred pounds per day. 

A noticeable feature of the action of the chlorine has been the difficulty 
experienced in effecting complete removal of lactose-fermenting organisms. 
For example, with a treatment of 0.7 part per million, one would expect 
very few positive tests in ten cubic centimeters, whereas in the first six 
months of the present year the chlorinated water gave seventy-nine positive 
presumptives out of a total of one hundred and fifty-four tests made. 
Confirmation of these tests, however, showed that of the seventy-nine 
positive presumptives forty were due to the presence of a lactose-splitting 
anaerobe, while twenty-eight were members of the colon-aerogenes group 
other than true B. coli, leaving only eleven positive tests due to B. coli of 
fecal origin. 


LIME TREATMENT. 


One of the most important features of the present treatment is the 
neutralization of free carbonic acid by the addition of hydrated lime. The 
decision to introduce the lime treatment was brought about by the publica- 
tion in the Journal of the Rhode Island Medical Society for January, 1918, 
of an article by a prominent physician of Providence on the general subject 
of lead poisoning. In this article it was suggested that many cases of 
disease of obscure cause might be attributed to lead poisoning, and that 
this poisoning might be traced to the city water supply, especially in a city 
like Providence, where lead is used for service pipes and for house plumbing. 
Very few cases of lead poisoning had been reported in Providence, and 
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none of these had been proven to be caused by the city water, but as the 
character of the filtered water indicated that it might be corrosive to lead, 
an investigation was decided upon, and a large number of tests were made 
of water from all parts of the city. These showed lead in amounts varying 
from 0.05 to 0.80 part per million, with an average amount of 0.29 part per 
million; and while this did not indicate a dangerous condition, judged by 
the quite generally accepted limit of 0.5 part per million, it was thought 
advisable to remove any possible danger by decreasing the corrosive action 
of the water. 

The carbonic-acid content of the water after leaving the filters varies 
at different seasons of the year between eight and fifteen parts, and it was 
therefore possible to neutralize all, or nearly all, of the free carbonic acid 
with lime without increasing the hardness sufficiently to render the water 
unsuitable for domestic or industrial use. 

The lime is applied in the form of hydrate by means of a Gauntt dry © 
feeder, driven by a water motor, the waste water from the motor serving 
to carry the lime into the filtered water conduit leading from the south 
regulator house. This permits a contact period of about ten minutes, 
which apparently is sufficient for the completion of the reaction, before 
the water reaches the basin at the pumping station. 

The fluctuations in the amount of free carbonic acid are not rapid, 
and it is possible to regulate the operation of the lime treatment by daily 
tests, so that the free carbonic acid remaining in the water after the treat- 
ment is always’ between 1.0 and 3.0 parts per million. Tests for lead are 
made frequently in samples collected from various sections of the city, and 
these show that the result of the lime treatment has been an almost com- 
plete prevention of corrosive action on lead piping. Of the samples taken 
during the past year the greatest amount of lead found was 0.13 part per 
million, while the average was only 0.05 part per million, as contrasted with 
a maximum of 0.80 and an average of 0.29 found before the introduction of 
the lime treatment. 


MIcrROORGANISMS. 


For many years the consumers using the water from Hope and Fruit 
Hill reservoirs had been troubled by taste and odor at certain seasons, but 
as the trouble had never been severe nor of long duration, nothing had been 
done to relieve this condition until 1918. In this year the complaints were 
so numerous that both reservoirs were treated with copper sulphate, which 
treatment resulted in stopping all complaints immediately. The cause of 
the trouble having been identified as uroglena, the practice has since been 
followed of dosing with copper sulphate whenever the weekly microscopic 
examination shows that uroglena is present, even in very small numbers. 
This has required only two treatments per season at the most, and in several 
cases a single treatment has sufficed for the entire season. 
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CONCLUSION. 


To sum up briefly, the present treatment consists of filtration at the 
rate of 2.5 million gallons per acre per day, the addition of hydrated lime 
in amounts varying between fifty and one hundred pounds per million 
gallons, chlorination, using between three and eight pounds per million 
gallons, and copper sulphate dosing for the reservoirs whenever required. 

The noteworthy fact connected with these innovations, which have 
supplemented the work of the sand filters, is the gradual change in the 
attitude of the public in relation to the use of chemicals in water treatment. 
The aversion which was formerly manifest apparently does not exist at 
present, and this is further shown by the fact that the new Scituate supply 
is to be filtered through rapid sand filters, with alum, lime, and chlorine 
as probable features of the treatment. 


Discussion. 


Mr. H. C. Kerr.* Mr. Bugbee states that the amount of chlorine 
is three to eight pounds per million gal. Is that sufficient to take care 
of your water all the time? 

Mr. Winsor. I do not know as I can answer that as well as Mr. 
Bugbee, but I understand it is. The raw water which goes to this plant 
is at times quite bad. Above this plant there are, within a radius of 
eight miles, 18 fairly large mills and a population of over-35 000 people, 
and the water comes direct from the mill wastes and also from the do- 
mestic wastes, there being ho sewerage systems in the valley. The filters, 
however, effect a very good result with the chlorination, and I do not think 
there is any question but what the chlorination has been sufficient. 

It might be rather interesting to remember that Providence, from 
1871 to about 1905, used this water without any purification whatever, 
and the only sedimentation that they had was in the reservoirs to which 
it was pumped. It was pumped first into a 55 million gal. reservoir, and 
I presume about 1905 there might have been between three and four days’ 
storage. From that reservoir they supplied a great part of the city, fully 
80 per cent. So far as I know — I have no typhoid rates in mind — they 
never had any real epidemics. I am under the impression that the typhoid 
rate itself was not particularly high. Now, I have had a sort of a theory 
since I have been there — the theory may not have any virtue — that 
the low typhoid rate might be due in no small degree to the fact that a manu- 
facturing plant immediately above these filters has, for many years, used a 
large amount of chlorine in its bleachery. It seemed to me that that 
might be a very strong factor in the production of the figures before the 


filters were put in. 
Mr. E. T. Crancu. I believe you mentioned the CO: content at 


* Superintendent, Seymour Water Co., Seymour, Conn. 
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the beginning. I do not remember that you said what it was after you 
treated it with the hydrated lime. What was the reduction? 

Mr. Winsor. I think Mr. Bugbee has been operating the plant so as 
to keep his CO2 down to 3, and it runs from 1 to 3. 

It would of course be possible to completely neutralize the free car- 
bonic acid, but as surface waters very seldom contain less than 2 parts per 
million, complete removal was considered to be unnecessary. 

Mr. Crancu. There is one other question I would like to ask. In 
applying the hydrated lime, how long a period of settlement does it have 
before it goes into the mains; and do you have any trouble at all with lime 
deposited in the meter? 

Mr. Winsor. Not at all. The hydrated lime is applied at the filter 
plant. From the filter plant the water runs through a main, perhaps a 
quarter of a mile long, to the pumping station and is pumped from that 
station through a force main about 3 600 ft. long into a reservoir which 
holds about two days’ supply at the present consumption. i 

Mr. Crancu. In our case we took the water for the chlorinators 
directly from the wells and we plugged the chlorinators up with the lime. 

Mr. Winsor. The chlorinators are some distance away from the 
point of the introduction of the lime and we do not have any trouble. 

I will say that I am not in any way connected with this plant; and 
while I have an interest in it and know something about it, I cannot give 
you as accurate figures as Mr. Bugbee could if he were here. 
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THE ESTABLISHMENT OF A METROPOLITAN DISTRICT IN 
BALTIMORE COUNTY CONTIGUOUS TO BALTIMORE 
CITY, MARYLAND. 


BY V. BERNARD SIEMS.* 


[Read October 1, 1924.] 


New England possesses, in the Metropolitan Commission of Massa- 
chusetts, an excellent example of the benefits that can be obtained for the 
suburban districts through the consolidation of the control of water and 
sewerage utilities. From the standpoint of water supply, the establishment 
of Metropolitan Districts insures the development of resources to the best 
advantage, adequate service, and the control of operations by professional 
engineers who are not limited in working for the interest of the consumers 
by the necessity of showing profit; as is the case in the privately owned and 
operated water works. 

There are in Maryland four such Metropolitan Sanitary Districts. 
The Baltimore County Metropolitan District, recently created, is worthy 
of notice, as its nature is somewhat unique. In fact, the creation of this 
District was zealously advocated by both city and county. While this 
may seem unusual, since the water supply of the Baltimore County Metro- 
politan District is obtained from that of Baltimore City, Baltimore’s 
interest can be better understood when I recite the experience of the City 
at the time of the last annexation in 1918. : 

* The Act of the Maryland Legislature ‘‘ to extend the limits of Balti- 
more City by including therein parts of Baltimore County and Anne Arun- 
del County,” provided for the acquisition by purchase and condemnation 
of any water works within the territory annexed by this Act to Baltimore 
City, which might be needed for any public purpose. 

It so happened that there were nine private water companies operating 
in this territory and that part of Baltimore County contiguous to the City, 
supplying from 70 000 to 75 000 people with approximately 7 million gal. 
of water per day. The systems of the private water companies had not 
been designed with regard to the future development of Baltimore City’s 
water supply, but as individual units to supply segregated areas; the water 
mains of these systems were neither coérdinated with the City System nor 
with those of each other, and were not of a size sufficient to guarantee 
adequate fire protection; in short, these systems were not of the standard 
maintained by the Baltimore City Water System. 

Consequently, the acquisition of these companies necessitated not 
alone a very large capital outlay for their purchase, but also huge capital 


* Water Engineer, Baltimore, Maryland. 
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expenditures to rehabilitate inadequate systems and construct codrdinating 
feeders and supply mains. 

The subsequent $25 000 000 Water Loan of 1920 was expended in 
part for the purchase of the private water companies. But the money 
for this purpose was not economically expended on account both of inflated 
prices and of the necessity of the extensive scrapping and rebuilding of 
these plants. 

To prevent a repetition of similar conditions when the next extension 
of the city limits occurs, Baltimore favored the creation of a Metropolitan 
District contiguous to the City, and was successful in seeing an Act creating 
this District passed by the last Legislature. 

Present extensions in the County, under the Act, are financed by 
residents of the County. In the event of another annexation, these ex- 
tensions will become the property of the City of Baltimore, which will then 
take over all outstanding bonds, with no expensive purchases of private 
water companies to consider. 

Toledo has recently passed an ordinance which provides that the City 
may take over water lines in new annexations without cost. The ordinance 
further provides that the City shall not furnish water to any territory out- 
side of the city limits unless the persons controlling this territory agree 
that, in the event of annexation, the city may take over the water lines 
without cost. Other cities follow similar procedure, — Rochester, N. Y., 
being the only city cited in the Toledo City Journal as making a practice 
of reimbursing subdividers for water mains in newly annexed territory. Our 
case is somewhat similar to that of Columbus, in that their County Sanitary 
and Engineering Department installs the water and sewerage systems. 
Baltimore City differs radically from Columbus, as indeed from most Ameri- 
can municipalities, in that it is entirely separate and distinct from Baltimore 
County, whereas Columbus is a political unit and part of a county. 

The County is relieved of the cost of securing, collecting, and purifying 
works, with inevitable delays and heavy initial expense. This is especially 
important, in view of the increasing trend of population to move to suburban 
sites in the County, adjacent to the city line. Baltimore City has practi- 
cally a monopoly on the Gunpowder Falls, the only stream capable of 
providing large quantities of water which can be made potable at reasonable 
cost. The County would be compelled to construct comparatively long 
conduits, or drill wells to supply its needs. While still free to do so for 
areas so remote from the City that feeder mains would be excessively costly, 
it is the intent of the bill that the County secure water from the City 
whenever possible. 

The Act which creates “‘ A Metropolitan District in Baltimore County 
contiguous to Baltimore City” outlines in detail the boundaries of the 
District. It makes extension easy, however, in that it provides for the 
inclusion of any other area, contiguous to the present district, upon the 
application of three-fifths of the registered voters of that area. This 
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application must be approved by the authorities of both Baltimore City 
and Baltimore County. 

The administration of this district is placed in the hands of the County 
Commissioners of Baltimore County, who are given broad powers. The 
Act provides for water supply, sewerage systems, and storm-water drains 
in the District. The Commissioners may purchase or condemn existing 
works, for their use, in these three utilities. They are authorized to secure 
engineering and clerical assistance, and may enter into agreements with 
the City and with the bordering Anne Arundel County for the use of the 
sewers and disposal works of these subdivisions of the State. The power 
of eminent domain enjoyed by the Commissioners extends to every part 
of the State excepting only the properties and privileges of the City of 
Baltimore and the property of the Bethlehem Steel Company at Sparrows 
Point. They may cause surveys, studies, and plans to be made for service, 
may issue bonds on the faith and credit of Baltimore County, and fix assess- 
ments on properties. The Commissioners shall annually determine the 
amount necessary to pay interest and sinking-fund obligations, and shall 
levy annually against the subdistricts of the District a sufficient tax to 
meet them. 

No ‘individual, firm, or community may hereafter construct water, 
sewerage or storm-water systems, or make extensions, except upon the 
written consent of the Commissioners. Public service corporations must 
submit detailed plans of extensions to Commissioners for approval. The 
Commissioners, acting through the State Board of Health, may condemn 
unsafe water and sewerage systems of private individuals and may compel 
them to connect to the District systems. 

The Metropolitan District is subdivided, each subdivision being con- 
sidered a unit. The Commissioners prepare plans for the extension of 
water mains into each subdivision, with laterals and house services. These 
plans are approved by the Water Engineer of Baltimore City, who thus 
safeguards the interests of both City and County, in that adequate mains 
are provided as in the standardized distribution system of Baltimore City. 
This insures especially adequate fire protection. The Commissioners may, 
at the discretion of the Water Engineer, purchase materials and contract 
for such portions of the actual construction as the Water Engineer may 
direct. In all cases, however, it is clearly the purpose of the Act that the 
City Water Department shall approve the design but execute all construc- 
tion work at the cost of the District. 

The operation and maintenance of the water system is distinctly the 
duty of the Water Department of Baltimore City, no provision being made 
in the bill for operating and maintenance forces under the jurisdiction of 
the County Commissioners. 

The Baltimore County Metropolitan District is the fourth district 
created in Maryland. The Washington Suburban Sanitary District em- 
braces territory contiguous to the District of Columbia. The Anne Arundel 
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County District embraces scattered developments in that county. The 
Salisbury District includes the city of Salisbury and adjacent rural territory. 
A proposed district in western Maryland will care for the collective sanitary 
needs of mining towns in that section. The Baltimore County Metropoli- 
tan District is unique, I believe, in that it is supplied with water by an inde- 
pendent municipality which is almost surrounded by the District, and whose 
source of water supply lies largely in the County controlling the District. 
The municipality lays water mains and laterals, and installs house con- 
nections, being reimbursed for all costs by the District, such costs being 
reviewed by the Public Service Commission of Maryland if disagreement 
arises. The consumers are all metered, the rates being fixed by the Water 
Board of Baltimore City, subject to the approval of the Public Service Com- 
mission of Maryland. 

For comparison, note that the Metropolitan Water Supply Commission 
of Massachusetts, created in 1893, collected water and delivered it to the 
limits of the municipalities within its area. It constructed only impound- 
ing works and feeder conduits, leaving the extension of feeders, operation, 
and maintenance within the borders of municipalities to the municipalities 
concerned. 

The Washington Suburban Sanitary District, and the smaller districts 
of Anne Arundel County and Salisbury, all in the State of Maryland, 
operate as complete units, under the State Board of Health, in collecting, 
purifying, and distributing water. Each district maintains engineering, 
clerical, and operating forces, subject to rulings of State Employment 
Commission. 

A comparison of the methods of financing the improvements is here 
in order: 

The Massachusetts District, constructing impounding works and main 
lines, pays for this work through bond issues. Interest, sinking-fund pay- 
ments, and operating expenses are pro-rated against the municipalities 
concerned. These charges may be reviewed by the Supreme Court of 
Massachusetts, in the event of a disagreement. 

The Washington Suburban Sanitary District pays for collecting works 
and feeder mains through bonds, which, in turn, are met by a direct tax 
levy on the district. The cost of laterals is met through benefit assessments 
on the abutting property owners. House services are direct charges against 
the owners concerned. All supplies are metered, the rates being fixed by 
the Commission, subject to the review of the Public Service Commission 
of Maryland. 

In the Baltimore County Metropolitan District the taxable property 
is classed as Agricultural, Small Acreage, Industrial or Business, and sub- 
division property. . 

Benefit assessments are on the front-foot basis, except that Agricul- 
tural property is not charged until service connections are made. Charges 
are then based on the front-foot, except that this property may not be 
charged for a greater length than 150 ft. 
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Main extensions, both feeder and laterals, are made by the City of 
Baltimore and charged against funds set up by the County Commissioners, 
as noted above under bond issues. 

Each subdivision of the Baltimore County Metropolitan District is 
taxed for feeder mains traversing its area, through bond issues pro-rated 
to each subdistrict. Interest and sinking-fund payments are met by a 
general tax levy on the subdivision concerned. Laterals are charged as 
benefit assessments against abutting property owners, and house service 
connections are charged directly against owners. All these taxes and 
charges are collected by the County Commissioners who reimburse the 
City of Baltimore for the cost of the work done. 

Operating and maintenance costs are borne by the City of Baltimore 
and are reflected in the rates charged consumers. 

We thus see that, in so far as the operation of the water system is con- 
cerned, the Baltimore City Water Department exercises full control as in 
the City, and when the territory supplied is finally brought within the 
limits of the City, there will be no change experienced in its operation. 

It is our plan now to anticipate the demands and exigencies of the 
future, and the creation of this District, controlled by the City, is a distinct 
advance. 

Further, the creation of this District will benefit dwellers in the area 
by an advance in health and well-being. Many of these dwellers being 
employed by industries and establishments within the City, protection is 
thus extended, in a measure, to City dwellers who are in daily contact with 
them. As population in the District is rapidly increasing, wells and cess- 
pools are approaching the stage where pollution is not only probable, but 
where many water supplies are already dangerous. 

And, having attained the desired end, this fact must not be over- 
looked, — that too much credit cannot be given by the City of Baltimore 
to those foresighted engineers and legislators who advocated the establish- 
ment of the Baltimore County Metropolitan District. I refer to Mr. 
Robert B. Morse, who, as Chief Engineer of the Maryland State Depart- 
ment of Health, prepared legislative enactment as early as 1920; Mr. 
Nicholas 8. Hill, Jr., and the Division Engineers of the Water Department. 
City of Baltimore, who perhaps were first to discuss such a District and 
whose suggestion is covered in the Final Report of the Engineers Appointed 
to Consider Extensions to the Baltimore City Water Supply (Hill & Fuertes), 
Mr. Abel Wolman, present Chief Engineer of the Maryland State Depart- 
ment of Health, who in 1923 called into conference a committee consisting 
of Messrs. Samuel A. Green, William A. Megraw, Robert B. Morse, and 
Walter C. Munroe, engineers representing Baltimore County, Anne 
Arundel County, and Baltimore City, to work out a plan for the correcting 
of difficult sanitary conditions in the counties adjacent to Baltimore, this 
group prepared the legislative act which was the basis of the bill finally 
enacted by the 1924 Legislative Assembly; to Hon. Howard W. Jackson, 
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Mayor, City of Baltimore; Hon. Philip B. Perlman, City Solicitor; and 
finally Hon. David G. McIntosh, Jr., President of the Maryland Senate, 
whose efforts were particularly responsible for the passage of the Act by the 
Legislative Assembly in 1924. 
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REINFORCED CONCRETE PIPE FOR WATER 
SUPPLY LINES UNDER PRESSURE. 


BY COL. FRANCIS F. LONGLEY.* 
[Read October 1, 1924.] 


Until recently most of the important pipe lines for carrying water 
under pressure have been built of metal pipes, cast-iron, or steel. But of 
late a large number of such pipe lines have been built of pre-cast reinforced 
concrete pipe. 

Each kind of pipe of course has certain advantages and disadvantages. 
One of the greatest disadvantages of metal pipe is that of easy corrosion, 
something which everyone recognizes. Persistent efforts have been made 
to overcome this disadvantage by the use of plastic coatings, all of which 
have proven themselves to be more or less perishable, permitting the cor- 
rosion or tuberculation of the iron or steel. So completely has this been 
proven, that the deterioration of the interior surface of metal pipe, with 
consequent loss of carrying capacity, is commonly expected and, with 
rare exceptions, is accepted as unavoidable. 

Surfaces of cement or concrete for the interior of water lines have long 
been recognized as desirable. in that the characteristics of good concrete 
assure smoothness and permanence in a degree which cannot, in general, 
be attained in metal pipes. For many years past, sheet iron or steel pipe, 
lined and covered with concrete, have been used in Europe, Canada, and 
this country, and their freedom from internal incrustation and their dura- 
bility have been very marked. : 

In numerous water-supply projects in the past, concrete has been used 
for conduits, largely on account of the large sections required — and also 
on account of its economical cost. But lately more attention has been 
paid to the permanent characteristics of these pipes and their larger perma- 
nent carrying capacity. The large number of steel conduits which have 
been lined and covered with concrete is evidence of the regard in which 
concrete of good quality is held for increasing the capacity of the pipes and 
acting as a preservative for the steel. 

Reinforced concrete pipe, of course, is not new. Its manufacture and 
use for sewers, culverts, grade aqueducts, etc., dates back many years, and 
there are a good many hundred miles of reinforced concrete pressure pipe 
in use. Reinforced concrete pressure pipe in this country, however, is a 
comparatively new development; in fact, of only the past decade. This 
development has been along sound lines, based on good engineering prin- 
ciples. The special features of the pipe lines are rugged, simple, and highly 

effective. 


* Of Lock Joint Pipe Co., Ampere, N. J. 
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It is customary to build such pipe lines under a guarantee that the 
leakage will not exceed certain reasonable limits, and the tests have well 
proven the possibilities of fulfilling such guarantees. Contract require- 
ments generally limit the leakage to 200 or 250 gal. per in.-mile per day. 

There are, of course, certain essential features in connection with the 
reinforced concrete pressure pipe lines: they must be built of the best 
quality concrete; they must be amply reinforced to withstand pressures 
and shocks, and — of great importance — they must possess a large degree 
of flexibility. 

Good quality concrete, of course, means uniformity and density in 
order that an excess amount of leakage may not occur and a surface of 
uniformly good hydraulic quality may be obtained. 

Ample reinforcement speaks for itself, but it is common practice that 
the reinforcement varies according to the pressure, using the value of ten 
to twelve thousand pounds per square inch in the steel, without considering 
the concrete. 

It is obvious that flexibility in a reinforced concrete pipe line must be 
obtained at the joints. This means that a satisfactory joint must not only 
be tight under pressure, but must also allow a certain amount of movement 
to take place without leakage. This movement may be caused by ex- 
pansion, contraction or by settlement. We are sure that in practically 
every pipe line of large size movement due to one or another of these con- 
ditions will oceur. 

With these things in mind, the Lock Joint Pipe Company has developed 
its pressure pipe, and at the present time make three types of pipe for 
water-supply lines, ordinarily known as poured pipe, cylinder pipe, and 
centrifugal pipe: We are now using two types of joints, generally known 
as lead-and-iron expansion joint, and lead-and-steel expansion joint. The 
large-size pipes, namely from 36-in. diameter up, are generally made by 
the poured process. This means the setting-up of an inner and outer 
form, with the reinforcement placed between them and depositing con- 
crete on top of the forms, allowing it to run into the forms and then, after 
a thorough spading, allowing it to cure and set. The pipes in all cases are 
cured with wet steam. 

For the low heads a mesh-and-bar reinforcement is used (Fig. 1). 
For the high heads a welded steel cylinder is moulded into the wall of the 
pipe throughout its entire length (Fig. 2). The pipes with mesh-and-bar 
reinforcement are used — according to the thickness of the pipe in question 
— for heads up to around one hundred and fifty feet. (Fig. 3 shows mesh 
cages.) Above this, cylinder pipe is used. The reason for the cylinder 
pipe is that poured concrete, even of the best quality, has a certain amount 
of porosity, and that the seepage through the walls of the pipe increases 
with the pressure, and reaches a point where the total loss of water is more 
than would be warranted. When this point is reached, therefore, the steel 
cylinder is used, which acts both as reinforcement and as an effective 
preventive against leakage. 
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These cylinders are welded and are also firmly connected with the joint | 
rings before they are put into the mould, so that the real effect is of a steel 
pipe encased in reinforced concrete, offering a combination of the advantages 
both of a steel pipe and of a reinforced concrete pipe. In all outward ap- 
pearance the poured and the cylinder pipe are the same. The concrete 
mix on poured pipe is generally 1-13-23}. 


Fic. 2.— WELDED STEEL CYLINDER REINFORCEMENT WITH LEAD AND 
STEEL JOINT. 


The smaller-size pipes are generally made by the centrifugal process. 
Contracts have been carried out in sizes from 16 in. to 27 in. This involves 
the use of an outside steel form, which is placed horizontally in a machine 
which will revolve it at a rapid rate, inserting concrete in the mould while 
it is revolving slowly and then speeding up the machine and allowing the 
concrete to be distributed and compacted by centrifugal force (Fig. 4). 
This process has resulted in a very superior quality of concrete of very great 
density and strength. The mix ordinarily employed for centrifugal pressure 
pipe is one part of cement and approximately two parts of sand. 

On the face of it, it will be seen that this process does away with the 
one big risky element in all kinds of work, namely, the human element. 
When the mould starts to whirl, the packing force is automatic. It is 
interesting to note that centrifugal concrete made of 1:2 mortar mix weighs 
about one hundred fifty pounds per cubic foot. Another evidence of the 
compactness of this material is the fact that a 24-in. pipe, 3 in. thick, made 
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by the poured process, and a 24-in. pipe, 23 in. thick, made by the cen- 
trifugal process, take approximately the same amount of raw material. 
This is due to some extent to the removal of the inert material commonly 
known as laitance, which, being lighter, comes to the interior surface of 
the pipe while being whirled, and which of course must be cleaned out. 
A surprisingly large amount of this material is squeezed out of the mass. 
But it is due also, and to a greater extent, to the high degree of compactness 
resulting from the centrifugal method. 


Fic. 3. — Mesu CaGE REINFORCEMENT. 


The centrifugal pipes are generally fitted with lead and iron self- 
caulking expansion joints (Fig. 5). Cast-iron rings are moulded into the 
ends of the pipe and are tied together by the longitudinal reinforcement. 
These rings are machined to certain shapes and sizes, forming the bell and 
spigot ends of the pipes. The lead gasket is placed in the bell of the pipe 
before the spigot is entered, and the mere forced entry of the spigot into the 
bell automatically caulks the lead in a radial direction. No hand caulking 
whatever is required. The spigot of the pipe being laid is forced into the 
bell of the last pipe by means of a simple device generally spoken of as a 
“ pulling rig.” This apparatus is shown in Fig. 6. It consists of a clamp 
which fastens around the pipe last laid, a strongback across the end of the 
pipe being laid, and two long rods, one on each side, connecting the clamp 
and the strongback. The end of each rod is threaded and provided with a 
ratchet by means of which the pipe is pulled home. This act of pulling 
the pipe completely seals the joint. 

These joints are very flexible and will allow for a half-inch or more of 
expansion. The pipes can be taken apart readily without the necessity 
for melting the lead in the joints. A lead-and-iron expansion joint is 
herewith shown. (Fig. 5.) 
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The lead-and-steel joint which is used on the larger sizes of pipe em- 
bodies somewhat the same principle but has to be caulked by hand. A very 
marked departure has been made from the regular run of joints in that the 
caulking is all done from the interior of the pipe, and can be done any time 
after the pipe has been laid, backfilled and allowed to settle. Engineers 
will appreciate the great advantage of being able to make joints after 
settlement has taken place, rather than to have settlement strains thrown 
on finished joints. In the bell end of the pipe there is moulded a galvanized 
steel band generally 6 in. wide and } in. thick. In the spigot end there is 
moulded a steel band of a special section so that when pipes are laid there 
is a wedge-shaped cavity formed between these two bands into which 
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Fic. 4. — Pipes MADE BY CENTRIFUGAL 


cavity is caulked a special fibre-filled gasket (Fig. 7). It will be seen from 
Figs. 1 and 2 that it is impossible for this joint to blow out. The pressure 
is constantly tending to wedge the gasket more tightly into its seat between 
the joint rings. 

The mortar filling for the joint recess is not for the purpose of tight- 
ness, but simply for the purpose of making the pipe line smooth. 

The joint rings are very accurately made, and the clearance between the 
bell and the spigot on a 60-in. pipe is only 7g of an inch. This pipe lends 
itself to very rapid laying. We have frequently laid more than fifty pipes, 
60-in. diameter, with one crew in eight hours, each pipe being 12 ft. long. 
The trench can be immediately backfilled and the joints made any time 


thereafter. 
On the Spavinaw project which we have just completed for the city of 
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Tulsa, 25 miles of pipe were laid, backfilled, and allowed to settle before 
joint-making started (Fig. 8). This feature was particularly valuable in 
this country because of the very dry and dusty condition of the ground in 
the summertime, and the consequent probability of settlement during the 
rainy season. 

A number of subaqueous water lines have been laid with reinforced 
concrete pipe. The lead-and-steel type of joint which is being used, permits 
the gasket to be caulked tightly into its proper place, even under water, by 
divers. To facilitate the divers’ work in drawing the pipe together under 


Fic. 6. — Ria. 


water, a heavy bolt is placed at each side of each joint through eye-bolts 
set into the walls of the pipe. This is shown in Fig. 9. 

One often hears it said that concrete is not a suitable material for pipe 
to carry water under pressure. Upon further inquiry it usually appears 
that this opinion is based upon some unfortunate experience or upon the 
impression gained from seeing ordinary concrete pipe in different parts of 
the country. It is often difficult to convince the skeptic that reinforced 
concrete pressure pipe — as it is now made — is quite a different thing from . 
what he has in mind. 

In the first place, everyone knows that the quality of concrete in pres- 
sure pipes must of necessity be of the very best, and uniformly of the very 
best. This naturally calls for the most careful selection of materials, the 
most careful manipulation of them and for equipment especially designed 
for obtaining the best results. In addition to all this, and of very great 
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importance, is the attitude of the organization building such pipe and 
pipe lines. 

The problems involved are all perfectly practical, but extreme care 
must be taken from the beginning to the end, both in the manufacture and 
in the laying. This means that the men on the work must not get tired of 
doing the things right all the time and must be fully alive to the importance 
of having every detail correct, realizing what a relentless thing is water 
under pressure. 

The characteristics of concrete which are vital to its use for pressure 
pipe are: density, water-tightness, and smoothness. For a great many 


Fic. 7. — GASKET. 


uses to which concrete is put, a lack of the highest degree of perfection in 
these characteristics does not seriously affect the value of the concrete, and 
since it takes time and trouble and additional expense to attain the highest 
degree of perfection in these respects, no special effort is made to do so in a 
great deal of concrete work. The qualities of concrete are, in fact, as varied 
as the flowers that bloom in the spring, and we are all of us familiar, no 
doubt, with many examples of very rough and porous concrete and perhaps 
have wondered, at times, how the fellow responsible for the work managed 
to get away with it. 

Through years of experience the vital importance has come to be 
realized, more and more, of a high decree of density and Strength, a high 
degree of water-tightness, and a thoroughly smooth hard surface, for the 
concrete used in water lines under pressure, and measures are taken to 
attain the greatest possible degree of perfection in these respects. This is 
not done merely because So-and-So’s specifications call for it, but because 
experience in building water lines has brought the conviction that this is the 
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only way that reinforced concrete pipe can come into its own. The Lock 
Joint Pipe Company uses certain methods which some of its friends have 
predicted would be the ruination of its profits, but the end has certainly 
justified the means, and the trouble and the expense involved in attaining it. 

The proportion of cement used in the concrete in good pressure pipe 
is high. The mix commonly used is 1 to 1.5 to 2.5. These proportions for 
the materials used result in the use of about 2.3 barrels of cement per cubic 
yard of concrete. The bell and spigot of each length of pipe are regularly 
enriched by the use of a rich cement mortar and this serves to increase the 
proportion of cement somewhat. The pipes are cast between steel moulds 


Fic. 8. — Pipe For City or Tutsa, OKLAHOMA. 


which are made without projections of any sort against the concrete. They 
are always kept clean and smooth and well oiled, and thus the surfaces of 
the concrete cast against them are very smooth. 

The greatest care is always used in the selection of aggregate and sand. 
Very coarse stone or gravel cannot be used because of the difficulty, or even 
impossibility, of getting it to settle nicely about the reinforcing and com- 
pletely fill every cubic inch of space within the forms. The material com- 
monly used is cléan gravel or crushed stone which will pass a 1-in. screen. 
On certain recent work we have been taking a hard, clean quartz sand out 
of a sand pit, which many contractors would think themselves very lucky 
to own and to use just as it came, and we have put this sand through heavy 
rolls of Chrome steel. The result of this is a sand which is nicely graded 
from coarse to fine with a sufficient amount of very fine material to assure 
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an intimate physical contact of cement particles with fine sand particles, 
giving a high degree of density, water-tightness, and smoothness of surface. 
The following figures show the results of mechanical analysis of this ground 
sand: 


RESULTS OF MECHANICAL ANALYSIS OF TWENTY-ONE SAMPLES OF GROUND SAND 
Usep Maxine Lock Joint Pipe. 


Percentage passing: 
Size of Sieve. verage. 


Y-in. 
10 per inch 


Fic. 9. — Pipe To BE Lain UNDER WATER. 


It is important to note that all the finest material of this specially 
prepared sand is made up of hard resistant particles and does not consist 
of clay, humus, or dirt, which commonly makes up the fine material in sand. 
An examination of the finest particles under the microscope shows the hard 
glinting surfaces characteristic of crushed quartz. 

It is interesting to note that the specifications for the filter plant now 
under construction at Denver, Colo., call for ground sand. This process 
of special sand preparation is not necessary in all cases, but where the sand 
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is coarse or poorly graded, the expense of crushing it is more than justified 
by the improved quality of concrete obtained. 

It is this combination of precautionary measures, along with various 
others, which result in producing the high degree of density and strength, 
water-tightness, and smoothness in the concrete in water-pressure lines as 
built today. 

Flexibility of the lead-and-iron and the lead-and-steel expansion joints 
permits the standard 12-ft. lengths to be laid on most of the vertical and 


Fia. 10. — Pree Larp on a Curve. 
horizontal curves met in water-supply lines. A pipe line laid on a curve 
is shown in Fig. 10. The limiting radius of curvature which can be made 
in a pipe line depends upon 

1. Length of each piece of pipe; 

2. Diameter and thickness of the pipe; 

3. The distance that the bell and spigot of two contiguous pipes can 
be separated from snug contact at the joint on the convex side of the curve. 

The standard length of pipe is 12 ft., as just stated, and therefore for 
the usual case this factor is fixed. A consideration of the second factor will 
show that it is made up of the inside diameter, plus the thickness of the 
wall of the pipe, plus the thickness of the spigot, and the total of this factor 
will, of course, vary for different sizes of pipe. The third factor is fixed 
by practical consideration of tightness and safety at the joints. For lines 
laid until recently a maximum opening of ? in. at the joint on the convex 
side of the curve has been considered a safe limit. 
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Based on a maximum opening of ? in. and the other factors as indi- 
cated, the limiting radii of curvature can be computed, and they are set 
down below for diameters from 36 in. to 90 in. 


For standard 12-ft. lengths of 


pipe and for diameters of Radius of curvature can 
pipe as follows: not be less than about 
Inches Feet. 


PE TO Cast-IRON 


Fic. 11. — Spectan Castine To ConNEcT CONCRETE PI 
PIPE. 


Certain changes have recently been made in the design of bell and 
spigot steel rings which permit a maximum opening somewhat greater 
than } in. Where these changes are applied in building a new pipe line, it 
may therefore be possible to lay the line on curves of shorter radius than 
those indicated. 

Where the curves are of too short a radius to allow the use of the 
standard lengths, the pipes are sometimes cast in shorter lengths, permitting 
a shorter radius of curvature. Sharp bends in the large sizes are made by 
casting them in place in the trench. This method eliminates the necessity 
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for expensive cast-iron fittings and greatly facilitates the layout of the line, 
as the bend can be built to any angle and made to fit the best location of the 
line. As the bend is cast against the trench walls, it more effectively with- 
stands the unbalanced pressure load than does the pre-cast bend which is 
placed and backfilled in the usual way. In lines of small diameter, cast- 
iron specials have been used. Wherever it is desired to connect the con- 
crete to a cast-iron pipe, the concrete pipe is made with a cast-iron ring in 
the end which is of the same shape and dimensions as the standard cast-iron 
bell or spigot; or the connection can be made by means of a special casting 
as shown in Fig. 11. The joint is then made in the usual manner of making 
the cast-iron pipe joint. 

It is customary for engineers to consider the merits of concrete pipe 
for water-supply lines under the following headings: 

1. Hydraulic qualities; 

2. Water-tightness; 

3. Durability; 

4. Cost; 

5. Justification for its use. 


HypDRAULIC QUALITIES. 


A high coefficient of flow in a water-supply line is “‘ a consummation 
devoutly to be wished’’—to illustrate so prosaic a subject with the words of 
Shakespeare. If among the various types of pipe generally used for water- 
supply lines in the past one had been found to have a toefficient of friction 
decidedly more favorable than the others, both in its initial state and, more 
particularly, as the years passed, that pipe would undoubtedly have been 
in great demand. The size of pipe required to deliver a given quantity of 
water with a given head available is directly dependent upon the hydraulic 
value of the interior surface. The better the surface, the smaller the pipe; 
the poorer the surface, the larger the pipe. 

Among metal pipes used for large water-supply lines, there has not been 
any one kind which stood out conspicuously from the rest on account, of the 
better hydraulic properties of its surface, although different hydraulic 
values have been recognized; as, for example, that due to different methods 
of joining plates in steel pipe. 

Broadly speaking, so far as character of interior surface is concerned, 
it has been common to consider new metal pipe of the same diameter but - 
of different type approximately equivalent in carrying capacity. 

The pressure pipe lines of pre-cast reinforced concrete built during the 
last few years have exceedingly smooth, hard, durable interior surfaces 
which put them clearly into a different class, and a better class, than pipe 
lines of iron or steel, so far as carrying capacity is concerned. 

The methods of manufacture of lock joint pipe assure favorable co- 
efficients. In casting the pipe, the concrete is placed against well-oiled 
steel forms which are built with all rivet heads countersunk. The pipes 
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have true circular surfaces and the bell and spigot ends are so built as to be 
truly concentric. The finished interior joints are very smooth with no 
offsets such as are frequently found at joints in pipe lines. It is worth while 
to note that the present high degree of perfection in this respect is the result 
of painstaking developmental work and trying experience, and for the bene- 
fit of those who have had long familiarity with reinforced concrete pipe it 
may be said that, in this respect, the water-supply lines made of this pipe 
today are decidedly better than they were some years ago. 

In the early days of manufacture of concrete pipe it was no uncommon 
thing to find the inner and outer surfaces lacking in true circular shape, and 
in being truly concentric. In some old lines this resulted in imperfect 
alignment of surfaces at the joints, the elements of one pipe frequently being 
3 in. or even @ in. or more offset from the elements of the contiguous pipe. 
The joints of such a pipe line therefore presented projections, partially 
smoothed, it is true, by the mortar of the joints but presenting, nevertheless, 
irregularity of surface and variations in area of cross-section, sufficient to 
cause a reduction in the coefficient of discharge, for the same reasons com- 
monly recognized as reducing the coefficient of discharge of lap-welded, 
riveted steel pipe. Through a number of years past a determined effort 
has been made to overcome this defect, and the best methods of pipe manu- 
facture used today result in truly circular surfaces which are accurately 
concentric. The application of a straight edge across the joints on the 
inside of certain old concrete pipe shows conspicuous offsets. An examina- 
tion recently made by the writer of a large number of joints in the 53 miles 
of 54-in. and 60-in. pipe line which we are now about completing for the 
city of Tulsa, Okla., shows no measurable offset. On the great majority of 
the joints the straight edge was in perfect contact across the joint and on 
both sides. In only occasional cases was there an irregularity as great as 
zs in., and irregularities as great as } in. were very rare. In walking 
along the inside of the pipe and letting one’s hands glide along the surface 
it was difficult, and in places impossible, to distinguish the joints from the 
smooth barrel of the pipe by any difference to the sense of touch. This 
may seem a remarkable statement, yet it is a fact; and the perfection of 
shape and surfaces and of joint work amply justify it. 

All the evidence points to a greater degree of permanence of good 
hydraulic qualities in well-made concrete pipe than in metal pipes. The 
important underlying fact is that there is a fundamental difference between 
concrete and steel or iron, as these metals are, in general, liable to deteriora- 
tion as a result of slow but persistent chemical action in contact with waters 
such as are commonly used for public water supplies: while concrete, if 
properly made of suitable materials, is not, in general, liable to chemical 
action and deterioration of this sort in contact with such waters. Concrete 
is generally ranked as a most durable material, and engineers are in the 
habit of using it where permanency is desired. 

In considering the merits of concrete pipe is is obviously necessary to 
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discriminate between conditions which are known to involve some risk of 
deterioration, and the far more common conditions met with in water-works 
practice which do not involve such conditions. The fact must not be lost 
sight of that those conditions which tend to affect good concrete, will also 
attack any other pipes in general use in water-works practice. 

The outstanding point is that a good, hard, smooth concrete surface 
is not liable to the corrosion and tuberculation which is looked upon as 
inevitable in iron or steel pipes, and therefore high-grade reinforced con- 
crete pipe may confidently be expected not only to show a high carrying 
capacity when new, but also to maintain that high carrying capacity 
through a long term of years. 

The building of large water-supply pipe lines of reinforced concrete 
pipe having the good hydraulic qualities which can today be assured is a 
matter of only recent years, and therefore there is but little information 
in the way of accurate records to show the value of C and, especially, to 
show what variation, if any, delvelops in this value as the years pass. Con- 
sidering the cement-lined pipes which have been used for a great many 
years for water mains in a number of cities of the United States, there is 
ample evidence in the way of verbal statements from water-works super- 
intendents who have used such pipe, that its interior surface remains clean 
and smooth; but there appear to be no precise observations to show the 
value of C in such mains through a long term of years. The reasons for 
this absence of precise observations on such mains are well enough known 
to water-works engineers and need not be repeated here. 

The most comprehensive summary of the result of tests on concrete 
pipe lines is given by Scobey (Bulletin 852, Bureau of Public Roads). 
Among the numerous records he presents, there are a few which show the 
values of the coefficient C on the same pipe lines at times separated by 
intervals of from two to four years. 


SUMMARY OF ScCOBEY’s DETERMINATIONS OF VALUE OF C ON CONCRETE 
Pire Lines TESTED AT INTERVALS OF TIME. 


C ry WittraMs-HazEn 


Time between FORMULA. 
Inside Length of | first and second 
diameter: | Pipe under sets of 
in. ee observations: First set Second set 
years. observations.| observations. 
| 
Deer Flat Forest pipe line 
Boise project, Idaho. . . 36 7 282 2 121.2 136.0 


R, siphon, Umatilla pro- 
ject, Oregon...:...... 46 9 772 3 to4 138.3 151.5 


D, siphon Umatilla, Oregon} 30 5 026 4 144.0 122.8 
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The first and second of these show higher values of C at the later tests 
than at the earlier. The third shows a lower value at the later tests, but 
Scobey notes that this diminution was to be expected on account of deposits 
of silt and debris in the pipe. 

The writer is not disposed to claim from any of the above figures that 
water-supply engineers would be justified in expecting an increase in the 
coefficient C as time elapses, although two of the sets of figures seem to 
indicate an increase. That point is better left for answer with the accumu- 
lation of data which will result with the increasing use of reinforced con- 
crete pipe during the next few years. The figures may clearly be inter- 
preted, however, as lending support to the claim that the qualities inherent 
in smooth, hard, well-made concrete surfaces assure the more or less per- 
manent maintenance of a high value of C. This is a point of vital im- 
portance in the economics of pipe-line design, and carries weight especially 
in the consideration of size of pipe required to deliver a given.quantity of 
water at some time, — say 10, 15, or 20 years in the future. 

Scobey’s paper shows the value of the coefficient C (Williams-Hazen 
formula) for some 44 sets of observations of flow in various pipe lines. 
These are set down here in order of magnitude to show how high the co- 
efficient runs in concrete pipe with smooth interior surfaces. 


Length of 


Inside Pipe under c Extracts from remarks in Scobey’s Paper 

Diameter Observation: Williams- descriptive of roughness of inside surface 

in Inches. ; Feet. Hazen. and joints and of methods of manufacture. 
42 378 155.1 tamped into steel forms,” “‘ forms well wiped 


with oil prior to each pouring,” “ interior sur- 
face ——- unusually smooth ”’ “ joints as smooth 
to the touch as the rest of the pipe.” 


216 6 466 152.8  ‘‘ The surface of pipe is unusually smooth and 
even,” ‘‘ great care was taken to see that the 
concrete was carefully spaded next to the oiled 
steel forms.” 


units were cast in steel forms,” pipe 
straight in alignment.”’ 


63.5 1138 146.8 ‘Steel used for interior forms,” ‘ project 
manager inspected the pipe and found the in- 
terior in a very smooth, clean condition — in 
eighth year of operation.” 


31.5 131 146.5 “joints perfect.” 


30 - 144.0 “pipe units were each 4 ft. in length, cast in 
wood forms that had been coated with No. 
26 sheet steel.” 


‘‘ tamped into steel forms,” ‘‘ forms well wiped 
with oil prior to each pouring,” “ interior sur- 
face — unusually smooth,” “‘ joints as smooth 
to the touch as the rest of the pipe.” 
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Inside 
Diameter 
in Inches. 


46 


174 


86.6 


30 


20 


30 


12 
20 
36 


Length of 
Pipe under 
Observation: 


Feet. 
9 831 


8 419 


7 282 


2 163 


2 276 


5 026 


7 282 


Cc. 


Williams- 
Hazen. 


138.3 


136.8 


136.0 


135.6 


129.4 


127.3 


126.0 


125.0 


123.3 


122.8 


121.6 
121.4 
121.2 
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Extracts from remarks in Scobey’s Paper 
descriptive of roughness of inside surface 
and joints and of methods of manufacture. 


“The units were cast in steel forms,” ‘“ pipe 


straight in alignment.” 


“lining — deposited against clean, oiled steel 
forms, being carefully spaded near the forms 
to assure a dense, smooth inner surface,” 
“surface somewhat foul.” 


“The pipe units 6 ft. in length, were cast on 
the ground in steel forms,” ‘joints caulked 
on inside with great care, the mixture being 
one part cement to two of sand —” 


“Original data do not describe pipe manu- 
facture or surface.” 

Description of pipe not given in Scobey’s 
paper. 

“The pipe was constructed with wood forms, 
both inside and out. The longitudinal 
ridges made by the cracks in the boards, the 
circular ridge at the end of one setting of the 
forms and cemented concrete scraps are shown 
in Plate II, Fig. 2, which was photographed—”’ 


Comparing this 30-in. with 16-in. used on 
same work, notes say, “‘ All sizes are grouted 
on the inside, but the grouting of the large 
size is more smooth — ”’ 


‘Pipe units 3 ft. long.’ “ All units were 
washed with cement grout before being laid.’’ 
“So far as could be determined — joints were 
well smoothed and this pipe is probably 
typical of present-day careful practice 
(1911).” 


“The joints were not quite as nearly perfect 
as on the Victoria line, and this probably 
accounts for some of the discrepancy in rela- 
tive carrying capacities.” ‘Steel forms 
coated with — oil gave a smooth surface to 
the interior of the pipe.” 


“ pipe units were each 4 ft. in length, cast in 
wood forms that had been coated with No. 26 
sheet steel.” ‘‘ The values of C,, about 0.330 
are probably indicative of the silted condition 
within a smooth pipe rather than of the inte- 
rior surface itself.’’ 
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Length of 
Inside Pipe under Extracts from remarks in Scobey’s Paper 
Diameter Observation: descriptive of roughness of inside surface 
in Inches. Feet. and joints and of methods of manufacture. 


36 1 933 
120 


18 
16 
16 
18 


Wooden forms. 

Clean, but with rough joints. 
Gravel deposits in pipe. 

Surface and joints not described. 
2-ft. lengths. Joints very rough. 


3-ft. lengths. Surface and joints not de- 
scribed. 


No sediment. Joints not described. 
No sediment. Joints not described. 
2-ft. lengths. 


Made by inexperienced men. Sediment in 
pipe. 
2-ft. lengths. 


Poor joints, rough interior surface. 


Rough joints, constructed by new man in 
business. 


The fact that some tests of the hydraulic qualities of reinforced con- 
crete pipe show low coefficients, need not be taken as an argument against 
the adoption of good reinforced concrete pipe. It may rather be taken 
as an evidence of the use of imperfect construction methods in such cases, 
as is evidenced by Mr. Scobey’s remarks. Concrete pipes made with 
smooth interior surfaces are, well known to give favorable friction co- 
efficients. If we examine the results of tests summarized by Williams and 
Hazen in their Hydraulic Tables we will find a confirmation of the high 
values quoted above from Scobey, showing the high quality of interior 
surface of which good concrete is capable. The importance of this point 
cannot be too strongly emphasized.’ It is certainly of great importance to 
discriminate between pipe which has a smooth, hard surface, almost vitre- 
ous in its appearance and with no unevenness at joints, and a pipe whose 
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surface is conspicuously rough and uneven; and the water-pressure lines 
built today by the most improved methods have interior surfaces of high 
quality which assure large carrying capacity. 

The tests made by Scobey were on pipes of a wide range of quality and 
of lengths of from 2 to8 ft. From familiarity with the methods used today, 
together with the longer lengths, namely 12 ft., the writer is satisfied that 
up-to-date tests will show results better than those quoted by Scobey in 
his paper. 

WATER-TIGHTNESS. 

In considering the question of water-tightness of a pipe line, one has 
to remember, first of all, that there is a vast difference between a pipe and 
pipe line. The barrel of the pipe may be entirely impervious and yet a 
‘large quantity of water may be lost from imperfect joints — witness the 
common experience of leakage from cast-iron pipe lines which occurs 
normally at the joints. 

We must therefore consider the question of water-tightness of rein- 
forced concrete pipe lines from two points of view: First, of imperviousness 
of the concrete forming the barrel of the pipe and, second, the tightness of 
the joint. 

As the design and construction of concrete pipe lines under pressure 
has developed, perviousness in the concrete has been noted, as might well 
be expected, especially in the early days. The problem of producing a 
high degree of imperviousness has been studied hard and carefully from 
experience, and a high degree of tightness has been attained, partly by the 
use of the measures already set forth and partly by the carefully con- 
sidered design of the steel reinforcing the concrete. The net result of all 
of this has been to produce a barrel in the pipe which will withstand a 
substantial internal pressure without a substantial leakage of water visible 
at the outer surface. The results of leakage tests, as shown in the table, 
give ample evidence of the successful attainment of a thoroughly tight pipe. 


Resutts oF LEAKAGE TEst ON Lock JoInT PRESSURE LINEs. 


IAMETER R ILE FER VAY. 
Allowed by Measured on 

specifications. test. 
48 50 225 205 
36 30-120 185 83.6 
Kant 20 114 225 93 
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In the early days of concrete pipe construction the logical material for 
the joint appeared to be cement mortar. Under ideal conditions it is pos- 
sible to make a cement mortar joint tight enough to hold water, against 
considerable pressure. Unfortunately, however, ideal conditions are 
rarely met with in laying a pipe line in a long trench. For a mortar joint 
to be tight and to remain tight one must have perfect immovability in the 
pipe line, or at least no relative movement between pipes at the joint. One 
must have perfect conditions of saturation of the concrete of the pipes with 
moisture at the time the mortar joint is made, in order to prevent the 
withdrawal of an undue amount of water from the fresh mortar. In mak- 
ing mortar joints, dry pipe surfaces have frequently been observed to take 
most of the water out of the mortar placed in contact therewith, — just 
as a blotter will absorb water, — and this left the mortar in a dry, lifeless 
condition and resulted in a very imperfect joint. One must always have 
a trench practically free from water in order that a mortar joint will be 
compact, dense, and water-tight. Ground water rising in the trench about 
a new mortar joint, even several hours after the fresh mortar is placed, is 
almost certain to damage the desirable qualities of the mortar if not to 
make it slump completely out of the joint. 

These and various other considerations have brought home the con- 
viction that dependence cannot be placed upon cement mortar joints, if a 
uniformly high degree of perfection and tightness is to be attained in the 
joint work of a pressure line. On account of their commercial impracti- 
cability the Lock Joint Pipe Company have therefore abandoned them. 
For all their pressure work they now use a joint of metal upon metal, that 
is, lead upon steel or cast-iron. These joints have been described above. 

These joints are tight, flexible, simple, rugged, and durable. A com- 
parison of the measured leakage from recent concrete pressure pipe lines, 
with leakage recorded from other kinds of pipe lines, shows that the results 
are most favorable and that a city contemplating the installation of a pipe 
line is well assured of a minimum loss of water either from the body of the 
pipe or through the joint, when such concrete pipe lines are provided with 
effective expansion joints. 

An outstanding fact which experience has taught is that every joint 
in a reinforced concrete pressure line must be an expansion joint. Concrete 
contracts ii volume as its temperature is reduced. Asa result, a reinforced 
concrete pipe line, built without expansion joints, opens up and leaks at 
the joints when subjected to low temperature. Early in its experience with 
pressure pipe, the Lock Joint Pipe Company built two water lines, without 
expansion joints: one, the 42-in. Sooke Lake line for the city of Victoria, 
B. C., and the other, a 108-in. line for the city of Baltimore. Both of the 
lines leak from the joints during the winter. As a consequence, this Com- 
pany has developed the effective expansion joints, previously described, 
and absolutely refuses to build a pressure line without expansion joints 
in every joint. Early in this work careful study was made to determine 
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the feasibility of placing expansion joints at short intervals in the line. 
Minute examination of the location of contraction cracks in lines which 
had been in service and undergone seasonal temperature changes showed 
that the cracks occurred very irregularly throughout the line and that ex- 
pansion joints, placed at intervals as frequent as at every other joint, were 
found to be insufficient, contraction cracks actually appearing in the inter- 
mediate joints between two expansion joints. Placement of a concrete 
line deep in the ground does not remove the necessity for expansion joints. 
While the ground at that depth may remain at a fairly constant tempera- 
ture throughout the year, the pipe undergoes the same temperature changes 
as the water it carries. Made in a 12-ft. length and undergoing a maximum 
annual temperature change of 50° Fahrenheit, contraction of a single 
length will amount to approximately 54; in. Each of the joints described 
can, if necessary, move one-half inch or more without leaking. The im- 
portance of expansion joints in every joint cannot be overemphasized: 
The durability of the joint follows from the nature of the materials 
and their position in the structure. The iron or steel rings forming the 
bell and spigot ends of the pipe are built into the concrete in a way to insure 
their preservation. The gasket of lead forms a contact between two con- 
centric circles of cast iron or of galvanized steel. The portions of these 
metals exposed after the joint is caulked are commonly covered with 
cement mortar in the process of finishing the joint. 


DURABILITY. 


The question of durability has already been touched upon in the dis- 
cussion of hydraulic qualities to which the point is closely related. If we 
consider durability from the point of view of the continued life of the 
structure in a safe condition through a long term of years, it is but natural 
to hold that concrete has the greatest permanence. If it had not, what 
would become of the great majority of modern structures in which concrete 
is used in the most critical positions? To be sure, failures of concrete 
structures occur now and then, but so do failures of bridges, of dams and 
of other engineering structures. But are not such failures always at- 
tributable to some cause, or causes, more or less well known? 

The point is sometimes raised as to the durability of the steel built 
into the wall of the pipe. If this point is brought into question, it would 
seem to cast doubt upon the stability and permanency of a great variety 
of structures built of concrete. A sufficient answer would seem to be the 
long and successful use of reinforced concrete structures when properly 
built. 

One might theorize at length upon this point. Much has been written 
regarding the protective nature of concrete to the steel reinforcement. <A 
vast accumulation of experience undoubtedly already shows a high measure 
of protection. One of the points which the Lock Joint Pipe Company con- 
siders of great weight in assuring the integrity of reinforcing steel built 
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into its pipe, is the simple fact that the design and the unusually careful 
methods of construction effectively prevent any continuing contact of 
water and any replenishment of oxygen carried by the water to the surface 
of the steel. Steel in contact with water whose oxygen content is being 
continually replenished will inevitably rust. Steel in contact with water 
in which there is no possibility for the replenishing of oxygen can show no 
progressive rusting. This is undoubtedly the condition pertaining at the 
steel surface embedded in the concrete of Lock Joint pipe. Time and 
again this steel has been exposed for one reason or other after a more or less 
prolonged opportunity for rusting to take place, if it would, but the steel 
thus exposed always presents a surface quite as free from rust as when it 
was placed in the pipe. Instances of this protective action of steel, due to 
the exhaustion of oxygen in the water in contact therewith and its non- 
replenishment, are not uncommon. 

The writer has on a number of occasions observed, for example, steel 
pipe from which the interior coating had become separated, like a project- 
ing blister, but not actually broken. The blister in each case was full of 
water. The appearance and smell of this water was convincing evidence 
that the oxygen was completely used up, perhaps in oxidizing the surface 
of the metal or perhaps in other processes of oxidation. The smooth, 
bright surface of the metal itself, however, was the most convincing evidence 
that oxidation had been limited in quantity and had been brought to a 
complete standstill due to the fact that there was no way for the contained 
water to have its oxygen replenished. 

Another interesting and simple example of the same sort came recently 
to the writer’s attentien in connection with an examination of the 350-mile 
steel pipe line supplying water to the gold fields at Coolgardieand Kalgoorlie 
in southwestern Australia. This long pipe line has suffered severely from 
corrosion from the very beginning of its use. In some portions of the line, 
the tuberculation is so heavy that there are hundreds of tubercles per 
square foot. The carrying capacity of the pipe in a number of test sec- 
tions has diminished 50%, more or less. 

In one length of this pipe, removed for cleaning and repairing some 
time ago, a small piece of iron, several inches wide and some two or three 
feet long, was found lying on the bottom. Underneath it was a quantity 
of black, ill-smelling liquid, and the surface of the pipe in the area covered 
by this piece of metal was as smooth and as free from tuberculation as the 
day it was installed, with innumerable tubercles all around it, thus showing 
the protective effect resulting from limitation of oxygen supply in the water 
in contact with the steel underneath the iron plate. 

While referring to Australia, the writer wishes to note that the develop- 
ment of reinforced concrete pipe for pressure lines in Australia has advanced 
rapidly during recent years in the hands of the Hume Pipe Company. Their 
work appears to be highly successful and has met the approval of water- 
works engineers and officials. It is interesting to note that the thickness 
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of the concrete wall commonly used in the Australian pipe is considerably 
less than the thickness adopted by the Lock Joint Pipe Company. 

Experience of various sorts affords a presumption of durability of con- 
crete pipe. Concrete sewers have long been used with success, and certain 
known conditions which might contribute to the failure of reinforced con- 
crete pipe are far more often met with in sewers than in water-supply lines. 
There is also a history of a good many years of concrete used successfully 
in one way or another in connection with water lines in this country. In 
France there is a history of successful use of reinforced concrete pipe under 
pressure, covering at least thirty years. The Australian experience, just 
referred to, has presented nothing to cast doubt upon the durability of 
reinforced concrete pipe. 

While it may be quite natural for water-works engineers and super- 
intendents to proceed cautiously in the adoption of a kind of pipe which 
can show a continued period of successful experience which is limited in 
comparison with the experience of some other kind of pipe, it is clear that 
both good experience through a considerable term of years, and presumption 
based on the most careful design and methods of construction, indicate 
convincingly that well-built reinforced concrete pipe lines are durable and 
safe. 


Cost. 


It would be somewhat difficult to generalize regarding the cost of re- 
inforced concrete pressure pipe lines for water supply. Just as in the case 
of other kinds of pipe lines, the cost is influenced, to a greater or less degree, 
by conditions pertaining to each job. 

In deciding upon the kind of pipe line to install, cost is commonly a 
primary consideration. For a sound decision, other factors besides the 
cost must be considered, and particularly is this true of the factor of dis- 
charge capacity. The question which calls loudest for an answer from the 
point of view of sound economics is, Which pipe line of a safe and enduring 
character will cost the least per million gallons of discharge capacity at a 
time in the future when the maximum nee capacity becomes of great- 
est importance? 

One must therefore consider what the probable discharge capacity of 
different kinds of pipe lines will be when new and when old. The common 
expectation of a diminishing capacity in pipe lines of iron or steel has al- 
ready been referred to. Certain considerations have likewise been pre- 
sented in an earlier part of this paper, tending to show that a high-grade 
concrete pipe line with a hard, smooth interior surface has a high discharge 
coefficient and retains it through lapse of time. 

The best evidence as to the average experience in the reduction of 
capacity of cast-iron and steel pipe lines is to be found in the Williams- 
Hazen hydraulic tables. A diagram is presented herewith to illustrate 
this point (Fig. 12). The coefficients and the discharge capacities for metal 
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pipe are taken from the average experience indicated in the tables just 
referred to. The coefficient for high-grade reinforced concrete pipe lines 
is taken as 135, and a reference to the tabular statement of coefficients 
given by Scobey in an earlier part of this paper, and a consideration of the 
high quality and smoothness of the interior surfaces of Lock Joint pipe 
lines, shows that this value is conservative. 

A study of this diagram cannot fail to make it clear that a high-grade 
reinforced concrete pressure line for water-supply will have a substantially 
greater carrying capacity after a term of years than pipe lines with metal 
surfaces subject to corrosion and incrustation. Precise comparison of 
course cannot be made as to future capacity of metal pipe lines. Likewise 
a generalization as to the coefficient of discharge of concrete pipe cannot be 
given a precise interpretation. Nevertheless, the broad interpretation of 
these general data is clear, and points to the importance of setting forth 
the best available information regarding probable corrosion, probable 
rate of change of carrying capacity, and probable future carrying capacity 
of different kinds of pipe lines under consideration at some point fifteen or 
twenty years in the future, with a view to determining what the relative 
costs of the several kinds of pipe lines will probably be, per million gallons 
of capacity, at that future time when the maximum rate of flow will be 
demanded. It is pertinent to state here that this basis of comparison of 
bids has already been applied. The city of Denver recently awarded a 
contract for a concrete pipe line, 66-in. in diameter and about six miles 
long. The bid presented for concrete pipe was higher than for certain 
others, but when known local experience as to corrosion and diminution of 
capacity of metal pipes was applied to the consideration of the bids, it was 
clear that the cost of the concrete pipe line, per million gallons carrying 
capacity at a time ten, fifteen or twenty years in the future, would be sub- 
stantially less than the cost per million gallons for the metal lines. 


JUSTIFICATION. 


An article which possesses as many desirable features as the high 
quality reinforced concrete pressure pipe which can be made today, must 
merit the most careful consideration on the part of engineers and water- 
works officials. By way of résumé, the degree in which these desirable 
features have been established will be briefly set forth. 

The large carrying capacity of well-made reinforced concrete pipe 
lines is well established by the formidable array of data presented by Scobey 
in Bulletin 852, Bureau of Public Roads. Some of the data which he pre- 
sents show also that concrete pipe lines, with good interior surfaces, retain 
their high carrying capacity during their first few years of service — the 
very time when large metal pipe lines commonly show the maximum rate 
of decrease in carrying capacity. The latest and best methods of manu- 
facture, and the results they produce in dense, hard, smooth interior sur- 
faces of perfect shape and alignment, and the inherent freedom of such 
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surfaces from the effects of corrosion, amply corroborate the few figures 
available on this point, and support the conclusion that high-grade concrete 
pipe lines do retain their high carrying capacity. 

A sufficient quantity of this pipe has been in constant use over a long 
period of years to establish every indication of a life sufficiently long to 
warrant it in being classed among permanent materials. In France, Bel- 
gium, and England there are about five hundred miles of large reinforced 
concrete pressure pipes in use, dating back to 1892, and under pressures 
running up to more than four hundred feet. None of these lines has been 
abandoned, nor have they given any trouble. The city of Paris, for in- 
stance, started using this pipe in 1893 and the results of their initial installa- 
tion have caused them to build many more similar lines. The experience 
in this country, where reinforced concrete pipe lines have been built with 
expansion joints, has been uniformly good, and several cities which have 
used it have placed repeat orders. 

The joints, which are the crux of the whole proposition, have proven 
themselves to be the equal of any joint now in use. Of the types of joints 
under discussion, it is a fact that less than one-fifteenth of one per cent. of 
all of them installed by Lock Joint Pipe Company over the past nine years 
have necessitated any repairs of any nature whatsoever; and inasmuch as 
these joints run into the thousands, this would seem to establish the suffi- 
ciency of them. 

A low limit of leakage, a desideratum of utmost importance, has been 
well established as attainable in every case where right methods are used. 
The actual measured tests already referred to have consistently shown that 
the loss of water from leakage is well within the present water-works 
practice. 

The economy of good reinforced concrete pipe lines has been fully 
established in the minds of many users. They are low in first cost, fre- 
quently lower than large metal pipes, even when considered on the con- 
ventional basis of equal carrying capacities and equal diameters. But, if 
considered as they should be, in terms of the cost per million gallons of 
carrying capacity, when the pipe has reached an age of ten or twenty years, 
a high-grade reinforced concrete pipe line will commonly be found to in- 
volve the lowest cost. To this may be added the point that maintenance 
costs on these concrete pipe lines are practically nil. 

It is worth while, too, to call attention to another important advantage 
which such concrete pipe lines possess. They do not rupture and cause 
large loss of water, flooding of streets and cellars, and interruption of service. 
Ruptures of pipe of more brittle material are not uncommon, and cause the 
more or less serious troubles just enumerated. The conditions which 
commonly cause such ruptures do not rupture a good reinforced concrete 
pipe line. The worst that can happen is for the steel reinforcing to be 
stretched sufficiently to cause fine cracks to develop in the concrete but 
without any actual rupture. This behavior has been noted repeatedly 
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under stresses far in excess of those for which the pipe was designed. It 
has been observed, too, that the fine cracks which open up in the concrete 
under such excessive stresses show a tendency to close up and become 
quite dry again within a short time. 

Any article possessing permanent characteristics, a large working 
capacity, and an economical cost is well worthy of serious consideration. 


DIscussIon. 


Mr. ArtTuurR E. Buackmer.* The town of Plymouth has used steel 
pipe, cement lined, since 1855. The present pipe has a steel shell, standard 
length 9 ft., with a cement lining about one-half to three-quarters of an 
inch in thickness, and an outside coating of about the same thickness. We 
make the pipe in our shop, the sizes from 6 in. to 18 in. We are now in- 
stalling about one thousand feet of 14-in. between our pumping station 
and reservoir. 

Mr. Francis T. KemBue.f There is one question I would like to ask 
the speaker. He stated that his pipe allowed a fracture. It seems to me 
that under certain conditions — for instance, settlement or possible frost 
conditions — you might get a break. Isn’t that possible? If so, how can 
you repair it? 

CotonEL Loneuey. In reference to that: first of all, let me dis- 
tinguish between pipe lines as they are commonly used for distribution 
systems, and pipe lines in country districts, — long supply lines. I am 
not sure that I made it clear, but I would like to, that concrete pipe lines 
of this class are adaptable primarily to long supply lines. That, of course, 
excepts such pipe as Mr. Blackmer has just referred to. Plymouth and 
various other Eastern cities have long used pipe of that kind, and have found 
it admirably adapted to use in distribution systems by the introduction of 
suitable connecting fixtures. 

The point I want to make is, that in laying pipe lines across country 
we — I am speaking now as representative of the Lock Joint Pipe Co. — 
always do the excavation and the back-filling of the lines ourselves. Of 
all things, we are more particular about our foundation work than almost 
any other feature of the job, — the preparation of the trench and back- 
filling, — because we realize the importance of avoiding to the last degree 
the very things that you suggest. I do not recall now having heard of any 
experience that we have had with any pipe lines involving a fracture due 
to settlement, or to frost, or to earth pockets, or anything like that in the 
trench. Undoubtedly such a thing might conceivably happen, but the 
repair of damages of that sort does not appear to involve any serious diffi- 
culties. 

The condition I had in mind, though, when I referred to the fracture 
of pipe and to the safety of reinforced concrete pipe against fracture, I 


* Superintendent, Water Works, Plymouth, Mass. 
t Secretary, New Rochelle Water Co., New Rochelle, N. Y. 
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can perhaps best explain by describing a test which was made some months 
ago, at the time of the American Water Works Convention in New York 
in May. It was made in our yard at Ampere, N. J. We had two sections 
of cylinder pipe put together with bulkheads at the outer ends so that the 
two formed a single barrel. The steel of those pipes was designed for an 
internal pressure of 150 lbs. per sq. in., which is a higher pressure, I might 
say, than any pipe which we have actually built. There was a water con- 
nection to the local mains, with a pressure of about one hundred and ten 
pounds, and also a small duplex pump by means of which the pressure could 
be run up to several hundred pounds. 

A number of gentlemen came over from the Convention headquarters 
in New York City one day and we put the pressure up to 150, 175, 200, 225, 
250, and up to 300 lbs. Unfortunately, our gage read only 300 lbs., so 
that we don’t know just what happened beyond that point; but up to and 
approaching 300 Ibs. we were unable to detect any leakage from the pipe 
or from the joints, or any physical distress in the pipe due to this high pres- 
sure. After the gage passed the 300-lb. mark we kept putting up the 
pressure with the duplex pump, and at some pressure in excess of 300 lbs. 
the exterior surface of concrete began to show cracks. When it began to 
show cracks, the cracks appeared quite numerous within just a few moments 
over an area of perhaps two or three sq. ft., showing that something had 
given way under that excessive stress. Now then, as near as we can figure, 
the unit stress on the steel at the time when visible distress began to show 
was something between 24 000 and 30000 lbs. per sq. in. You would 
expect something to happen at that point, of course. But the interesting 
point of it all was that the pipe did not open up and let out any water. 
There was a little seepage of water through it, to be sure, where one of the ~ 
welded joints of the steel cylinder had opened up under this extreme stress, 
and there was also a loosening of the exterior surface of the concrete outside 
of the outer cage of steel bars which surrounds the steel cylinder at a dis- 
tance of about one and one-half inches from the outer surface of the pipe. 

Now, at the appearance of this failure, as you might call it, or, this 
visible distress on the outside under excessive internal pressure, we cut the 
pressure down to the pressure of the city mains at that point, which was 
something like 110 lbs., and then we took cold chisels and hammers and 
went at the outside of the pipe, chopped away at it until we had exposed 
perhaps three or four sq. ft. of the outer surface of the reinforcement, and 
removed the concrete wherever it was loose. All this time the pipe was 
carrying water under 110 lbs., and carried this pressure and higher pressures 
for many weeks after the test. This showed in a striking manner that a 
reinforced concrete pipe line of this sort will still work as an effective carrier 
of water though such a fracture had occurred in the pipe. 

Mr. Kemsie. Have you had any experience with electrolysis on 
your reinforcement? Under some conditions that would give trouble, 
would it not? It is a matter for consideration, it seems tome. If something 
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went wrong and you had to repair the pipe you would be using more or less 
of a makeshift. Almost any repair, it seems to me, would be a makeshift 
if your reinforcement went — if you had a settlement of 5 ft., had a flood, 
or anything of that kind. 

CoLoneL Lonautey. If any such cataclysm as that occurred, which 
resulted in the complete tearing away of a section of a pipe line, it would 
have to be rebuilt. 

Mr. KemBie. You would have to recast, wouldn’t you? 

CoLonEL LonGutey. Possibly, though not necessarily. It is quite 
possible that if a huge settlement occurred which permitted a break of this 
sort in a pipe line, it might come apart at the joints without any rupture 
of the pipe itself. I even have a favorable idea that that is just what 
would happen. Where pipes do come apart at the joints they can be re- 
fitted with a gasket and put right back in the line. If a serious settlement 
or washing-out occurs, one would naturally expect to have to do more or 
less extensive reconstruction work to put it together again. 

As to electrolysis, we have had no experience with that whatever. 
We have done more or less speculating on that point, but have never been 
faced with a case of destruction or damage to pipe due to action of that 
sort. 
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SELLING. 


Some ASPECTS OF SELLING, FROM THE MANUFACTURERS’ AND PURCHASERS’ 
VIEWPOINTS. 


BY W. P. MOSTELLER.* 


[Read October 2, 1924.] 


When your Committee first suggested that they would like to have 
me present a paper at this Convention, setting forth some viewpoints of 
the manufacturer, it occurred to me that a few remarks on a subject we are 
all interested in would best serve our purposes. 

We are all salesmen, whether we are in front of the desk or behind it, 
and we are all on a common footing. Therefore, I offer for your considera- 
tion some aspects of selling which I think touch both the maker and the 
consumer. The thought was suggested from the fact that the first ques- 
tions asked when I visit users of cast-iron pipe, whether he be engineer, 
water-works superintendent, or water commissioner, are: ‘‘ How is business, 
and what is the price of pipe?” We are all selling our services to the public 
in one form or another. The public is the final boss, whether the boss is 
the voter or a board of directors. Goods are as necessary to life as ideas 
and ideals, and everyone who seeks to bend opinion toward his own views 
— whether he be a theologian or a politician, a moralist or a scientist— 
employs the art of salesmanship. We have recently witnessed the 
concerted action of various trade organizations in cities throughout New 
England to bring to the fore merchandise made in the New England States, 
—a worthy and necessary thing to do if home industry is to be fostered. 
“ Faith without works is dead,” and the things which man neglects are 
bound to perish. The thing which survives and thrives is that to which 
he gives constant attention. No matter how necessary the article is, it 
takes the push of a resourceful salesman to convert it into cash, which, 
after all, keeps the ball rolling. 

I shall not in this brief paper try to lay down any hard and fast rules 
for selling or purchasing. I couldn’t if I tried. What I say shall be some 
of my observations of men and conditions as I have met them, and most 
of the things I have observed you have also observed, and know already. 

We all know that a salesman must be optimistic. Optimism is the 
thing, and a man once said he was always optimistic, for he could see how 
much better it was for the world that men remember they are to “‘ practice 
what they preach ” rather then ‘‘ preach what they practice ’’ — the latter 
might set some bad examples. 

* Of United States Cast Iron Pipe & Foundry Co. 
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The questions I have stated as the ones generally propounded show 
what is uppermost in the minds of men who are buying a product essential 
to the extension of a water-works system. I believe all salesmen welcome 
these questions, for they open a subject in which both are vitally interested. 
They also convey to the salesman’s mind the probability of an active in- 
quiry and a possible sale — which is stimulating, to say the least. Such 
questioning also shows that the prospective customer is interested in our 
particular product, that he is a careful buyer as well, and that he is looking 
for the best product he can obtain for the least money. My observation 
and experience with purchasers is that the careful buyer is always the best 
man to tie up toin the longrun. He is always willing to talk over the mat- 
ter, and will inquire into your methods of manufacture, the quality of the 
product you are offering, the rate of manufacture, facilities for shipping, 
the kind of service you can offer and are willing to give. You may depend 
upon it that this type of buyer will investigate on his part the facts that 
interest him, and if he is convinced that he will be well taken care of, he 
becomes a satisfied customer; which is, or should be, the objective point 
of all responsible manufacturers. Such a customer, if secured, is often 
willing to concede that the best is the cheapest, and the popular slogan will 
recur to his mind that ‘“‘ Service and quality are remembered long after the 
price is forgotten.” 

It would be a fine thing if all buyers could visit the plants of the various 
manufacturers from whom they purchase material. It would be a liberal 
education to many, and would establish a friendly and closer relationship, 
which would be invaluable to both buyer and seller. I believe strongly 
in the personal equation and personal contact, and you will recall that 
Charles Lamb once said, “‘ You couldn’t hate a man if you knew him.” 

Another benefit of a visit by the buyer to the plant of the maker would 
be to show the time required to get out the finished product. This knowl- 
edge would be helpful and cut out a lot of friction in times like these when 
we are not able to accumulate a large stock to ship from, and would also 
help users of material to realize the value of anticipating their requirements, 
and thus give the manufacturers an opportunity to make up the finished 
product in time for its actual need. It is neither safe, nor economical, 
to make up, in quantities, a product like ours, which depends upon a sensi- 
tive market like pig iron for its basic price; and if municipalities could 
anticipate their needs farther ahead, we could in turn anticipate our re- 
quirements for raw materials and, by buying on the markets at the right 
time, reduce our costs and selling prices accordingly. 

A salesman has always a double service to perform, — a service to 
his employer and a service to his customer. Personally, I do not consider 
a sale consummated until the goods are delivered in first-class shape, and 
the customer happy and satisfied. That is the only way to pyramid your 
business. ‘‘ Great trees from litile acorns grow ” is a truism we all know 
by heart; and may I not suggest another? — “‘ Great orders from little 
services grow.” 
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In selling, it is most essential to know your product, and know it well, 
for nothing begets substantial confidence like a display of knowledge of 
one’s subject; but it is also the prerequisite of a successful salesman to see 
the other fellow’s viewpoint; and what is success, after all, but common 
sense, and hard work, and getting down to brass tacks, — as so admirably 
expressed by our President and by General Dawes. 

No order is too small to command careful attention, for everything 
purchased is bought because it is needed for a specific purpose. May I 
illustrate this by telling of an incident I witnessed one morning going into 
Boston on a Pullman car? I saw a man who had lost a shoe string — 
probably the most insignificant thing about his apparel, but at that time 
in his life the most important. He was upset. In fact, the whole car 
was in an uproar, and the man himself dejected and helpless. (I wondered 
what would have happened to his wife and children if he had been at home!) 
I have since heard that during the World War we took the shoe strings and 
suspender buttons from German prisoners as a method of keeping them in 
hastily constructed corrals. If you don’t believe this is effective, cut 
your shoe strings and take off your suspender buttons, and try to run. 
A shoe string! Insignificant and inexpensive, but very important when 
needed; and salesmen will do well to remember this occurrence, as I have 
done for many years with profit. The bigger things are not being put across 
because we are not doing our part in the smaller things. 

There are many kinds of salesmen but, fortunately for members of 
this Association, the ones you meet are specialists, and represent responsible 
concerns making standard goods, and offering high-class material and 
clean competition. The funny fellows — the ones the jokes of the humor- 
ists are leveled at — are not found here. If you desire to get a slant at 
some of the other type, I recommend Professor Leacock’s latest book, 
“Garden of Folly.” The salesman you meet here is not simply a door- 
knocker; he is a modern salesman, and is a gentleman representing a 
legitimate business house. He is trained in higher salesmanship, which 
requires that each sale shall profit both buyer and seller. 

President Coolidge has recently well said on this subject: “ Formerly 
there was a curious notion that if one side in a business transaction profited, 
the other must necessarily lose. If that were true, all business would be 
suspicious, and wise people would stand aloof from it. The truth is that 
when two parties enter into a transaction by which each exchanges some- 
thing which he needs for something he needs more, both sides are benefited. 
That is the ideal basis of all trade and commerce and it is the real basis of 
most transactions.” 

The salesman comes to you with a carefully-thought-out proposition 
well worth an executive’s careful consideration. Instead of being a time- 
waster, he is a time-saver, and a conveyor of much useful knowledge of 
business and market conditions. Cultivate him, and ask him questions 
about the things you want to know, and if he is not well informed, the first 
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visit, he will be the next time. When buyer and seller get together in this 
fashion, there will be a more cordial relation, better products, and better 
business. 

May I not say a word here for the honest purposes of the manufacturer? 
He is honest, using every legitimate means at his command to produce a 
product of value; and the modern captain of industry realizes that honesty 
is as necessary as money to business. As a keen student of the methods 
which have developed big business in our country, he knows that permanent 
success has never come to a producer, or nation, guilty of dishonest com- 
mercial methods. Honesty is a necessity. Cutting corners, and sharp 
practices, bring no final rewards, and the success of manufacturers in this 
generation is based on an honorable attitude toward their obligations to 
their customers. Without honesty, business cannot expand, nor credit 
freely circulate. Public esteem, built upon honesty and goods of quality, 
is worth any manufacturer’s ceaseless efforts to acquire. 

The economic success of our country owes its development in large 
measure to management, and without this factor further progress cannot’ 
be made; for honest management is one of the constituent elements of a 
successful business. Let us, therefore, in passing, give full credit to the 
managers of our manufacturing plants, who keep us busy and offer em- 
ployment to men and produce the articles we require. 

Advertising is another important method of selling; and may I suggest 
that, since manufacturers are offering their goods through this medium, it 
will be well worth your time to read advertisements? I find it both profit- 
able and entertaining to read these carefully prepared copies; profitable, 
because I learn of the new products on the market as well as keep up with 
the old; entertaining, because the copies have been prepared by the bright- 
est minds of our country, carefully trained to express in words of the highest 
degree of excellence all that may be said to make converts for the cause 
of the goods or services or ideas advertised. Advertising is an art, and the 
preparation of the copy requires research and concentration of thought. 
If we understand literature as written expression in its most appropriate 
form, then advertising is entitled to its place in the literary sun. The 
advertisement of goods in its best sense is therefore important to mankind. 
I am often. surprised to see so many unopened magazines lying about 
offices I enter, and I want to make a confession: I have taken the wrappers 
from many of these trade journals and opened them at some article or 
advertisement pertinent to the times, so that they would be seen and the 
valuable information noted, and not consigned to the waste-basket, unread. 
The advertisement is the silent salesman, to be taken up at one’s pleasure, 
and it brings us a specially prepared message. Include it in your daily 
reading, and you will find that reading advertisements is profitable and 
instructive. 

May I illustrate this point also, by telling you of another experience? 
The Philadelphia Ledger has an excellent business sheet which is issued 
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as a part of its regular edition, and one morning a gentleman sat with me 
on the train, and said that he had noticed I regularly read the business 
supplement, and he assumed, from my interest in the advertisements, that 
I was connected with a bond or banking establishment. I informed him 
that I was not, but that I read all the advertisements to get the news of 
what was going on in the investment world; to see where the money was 
flowing, and what sort of industries were expanding and needed capital 
for development. I showed him how well written they were, and suggested 
that it would be profitable for him to read them. Some months after our 
first meeting, this gentleman approached me and said that he had been 
following advertisements of public utilities and had made some sound in- 
vestments as a result, and now he was passing the suggestion along to his 
friends to read advertisements. 

I said at the outset of this paper that as purchasers you were also sales- 
men. That sounds paradoxical, but it is true, nevertheless. You can sell 
your personality to the salesman as easily as he can gain your confidence. 
Remember that we are all human, and if the milk of human kindness flows 
freely it is fattening. Fair treatment will be returned in like manner, and 
the application of the Golden Rule has never been misplaced. 

And now, having delivered myself of a few of my observations and 
experiences in meeting and dealing with my fellow man, I want to answer 
briefly the two questions I stated were usually asked, viz., How is business? 
and What is the price of pipe? 

Business in our line is good, and is improving. To say that business 
is good or that business is poor, is to make a statement that is all too general 
to mean very much. There are occasional boom periods when virtually 
all lines of business activity are yielding good profits; and, on the other 
hand, there are times when almost all business is up to normal. Such 
periods, however, are rare. It usually is more correct to sum up the situa- 
tion by saying that some business is good, some is fair, and some is poor. 
Certainly, present business conditions must be described with qualifications. 
In general, trade is and has been quite satisfactory all the year. From 
trade reports it is evident that many lines of manufacturing have suffered 
from overproduction. The public has been consuming goods at or near 
a normal rate, but it has refused to buy in anticipation of its needs, being 
convinced that no shortages were likely in any lines. Meanwhile, the 
factories have been compelled to reduce output until surplus stocks could 
be liquidated. With a few exceptions, this process appears to have been 
completed, and production now is running along at a rate much closer to 
current consumption. The steel industry, for instance, is meeting with 
a gradually increasing demand, stocks in consumers’ hands being low. 
Rubber alsois beginning toimproveas demands for tires and rubber products 
show signs of expansion. Demands for textiles, copper, etc., are increasing, 
and the automobile industry is far from the point of saturation. Railroads, 
which are always a big factor in our industrial life, are now buying more 
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freely. Pig iron prices are stiffening, and all metals are on the upturn, 
and stand to gain further as European demands come into the market on 
the settlement of the Reparations question. Secretary of the Treasury, 
Mellon, said recently: ‘I feel that the Dawes Plan will be a success and 
that we will shortly see established in Europe financial and commercial 
order. The industries of the countries, now a large part idle, will come into 
production, and the buying power of Europe, generally, will be enormously 
increased. This will mean more trade, in which we, as well as Europe, 
will share.” Agriculture is already feeling the effects of higher prices for 
corn, wheat, and oats, and industries that depend primarily upon farm 
buying are improving. The outlook generally is much improved, and 
prospects point to prosperous conditions. The extensive and intensive 
building program still continues in many sections of the country, and this 
program, of course, creates a demand for water and gas pipes, hydrants, 
valves, meters, and other kindred lines. This abnormal demand has kept 
our foundries going along in good shape, and has given us three productive 
years. 

During the past ten years, boundaries of prices have been changed, 
as well as the boundaries of nations; and a new price history will have to 
be written. The price of our product has advanced along with other com- 
modities; but, when the ultimate cost of cast-iron pipe is considered, it is, 
and has always been, the cheapest product on the market; and if it could 
speak to you from the trenches tonight, where it has lain for a hundred 
years perhaps, and even longer, it would bear testimony to that fact. I 
wonder if you think sufficiently of its old and honorable record of service! 

If you have followed the fluctuations of the markets, you have found 
that the prices of pipe have followed closely the rise and fall of pig iron and 
other raw materials, in conjunction with the high labor costs. One must 
always remember that cast-iron pipe is made by hand throughout, — from 
the core to inspection, — and that it has had, therefore, to stand the addi- 
tional costs of higher-priced labor, with its proverbial decrease in individual 
daily output, which have run up costs to an unheard-of standard. Pipe 
prices have been dropping since early in the year, consistent with safe busi- 
ness conditions; and while it is hard to predict the future course of prices, 
the general trend is ultimately, we believe, toward lower levels. I say this 
in the face of the fact that very recent market letters from British and 
European bankers, as well as our own well-known statistician, Mr. Babson, 
and the Harvard Bureau of Business Administration, predict a period of 
higher prices for all commodities. This inflation may be only temporary, 
but authorities on this subject seem more than ever convinced that inflation 
is inevitable and that it is simply a question of the limits within which it 
can be kept. British bankers — so a recent report reads — take the view 
that it “‘ is amazing how the subject of approaching inflation has been kept 
in the background in the United States.” 

We are living in a new era, and on a higher scale all along the line than 
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ever before in the world’s history. We are demanding more luxuries, 
regardless of costs, — better things and bigger things. Our expenses for 
public improvements are enormous, — which include highways, public 
buildings, and civic improvements. Government expenses are high, con- 
sequently taxes are mounting; railroads must have high freight and passen- 
ger rates, which affect all commodities; our rates of wages must constantly 
be increased to meet new demands for household necessities. The waste 
of the World War must be paid for before we can hope to return to nor- 
malecy. We have progressed a step in our economic life, and my limited 
study of the world’s business history leads me to the conclusion that we are 
going to maintain our present standards for a long time. 

Will you permit me to say, in closing, that I like my work among you? 
I have always met with fair play and good will, and have had full considera- 
tion given to every proposition I have presented. I am sure I express the 
sentiment of the entire selling fraternity when I say that that is the unani- 
mous thought of all the men I know. We are keen rivals for business, but 
friends under the skin, and enjoy meeting with you and your Water Boards 
to present our bids for your requirements. If we are not successful, we 
depart without rancor, knowing full well we have had our day at court and 
fair treatment. I have yet to hear of a single exception to this rule, and if 
our bids are rejected we leave, wishing you good luck and hoping to be the 
winner the next time. 
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THE LUXURIES OF YESTERDAY ARE THE NECESSITIES 
OF TODAY. 


BY C. C. BEHNEY.* 


(Read October 2, 1924.) 


The luxuries of yesterday are the necessities of today. This may 
well be regarded as a statement of economic fact, and it applies equally to 
water-works activities as it does to every walk of life. The significance 
of this fact is reflected by the rapid development of products and devices 
for the water works, the increasing demand for the product, and the in- 
creased scope of its application. Instead of it being the luxury for the 
few, it soon becomes the necessity for all. 

This transition from luxuries to necessities is a mark of progress, an 
economical advancement, and a healthy growth that is inevitable. Things 
that we did not need yesterday, we cannot afford to be without today. 
With the modern water-works plant there are so many factors of economy 
and service, that the necessities are numerous, and we cannot afford to be 
without them, because to do so we would not be operating efficiently or 
giving the required service which the public has a right to demand. 

The increasing cost of supplying pure water, and the need for conserv- 
ing water, have made necessary the use of many new devices, notably 
labor-saving and cost-saving devices. It has encouraged the use of many 
meters — meters at the source of supply and meters at the points of delivery 
—the consumers. Where yesterday we had one meter at the source of 
the distribution system and a few on the large consumers, today we have 
large meters to measure the water before and after filtering, a meter to 
measure the filter wash water, a meter on the discharge of each pump, ane 
meters on every consumer. 

Tomorrow we will also have meters or provisions for metering at 
strategic points throughout the distribution system, so as to establish a 
closer guard and to enable waste and leakage to be detected and isolated 
immediately. A number of the European cities are doing this today. 
Some of our American cities periodically make a water-waste survey which 
proves very profitable to them. In such cases the Pitot Tube recording 
meters and instruments for intensifying sound play an important and 
useful function. Since waste and leakages are costly factors with which 
every water works has to contend more or less, it follows that such and 
other measures should and will be taken by all water works to reduce waste. 

Meters and instruments of precision that are now used by the larger 
companies will be required by even the smallest companies in the future. 


*Of Simplex Valve and Meter Co., Philadelphia, Pa. 
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Without indicating and recording instruments to give valuable informa- 
tion for efficient operation, a plant is much like an army without an intel- 
ligence department, working in the dark, with attending big losses and 
sacrifices. Perhaps this is why some men say they can judge a plant by 
the instruments and products used. Engineers recognize these elements 
when designing water-works plants. They are governed principally by 
the necessity of the equipment, its useful functions and economies. 

Accordingly, along with the boilers we have pressure gages, thermome- 
ters, draft gages, recorders, feed-water meters, and labor-saving devices. 
Along with the pumps are pressure gages, meters, and speed indicators. 
Along with the filters we have rate-of-flow controllers, to maintain the 
proper, steady flow for best results and bacterial efficiency; elevation 
gages; loss-of-head and rate-of-flow gages, for assistance and guidance in 
operation; hydraulic valves for saving time and labor; and in the larger 
plants master controllers for the same reason. 

In the natural course of developments there always comes a demand 
for more automatic devices, and a demand for a given device to perform 
new and additional functions. Thus in some cases the rate controller is 
called upon, not only to regulate the flow at a constant rate, but also to 
automatically change that rate when certain conditions prevail — for 
example, to automatically reduce the flow when the water in the clear well 
reaches a certain elevation, and to close when another elevation is reached. 
Such automatic devices and instruments for efficient and intelligent oper- 
ation are not only labor-saving or cost-saving, but sometimes also enable 
direct savings in other items of initial cost so as to reduce the total expendi- 
ture. 

When putting meters on all consumers cuts down the pumpage 25 or 
50 per cent., as it has in numerous cases; when instruments of precision 
answer so many questions of vital importance and are means for bringing 
the efficiency of operation up to its maximum; and when labor-saving de- 
vices and water-waste surveys save more than they cost, then they are 
necessities. They are things we cannot afford to be without. 

And these are but a few examples that confront such a growing and 
complex concern as a water works. 

If we are confronted with seeming luxuries today, it follows that they 
will be necessities tomorrow. . 

At a new and modern water-works plant it was observed that at first 
the operators regarded the equipment of automatic devices and instru- 
ments as so many unnecessary luxuries which only added to their daily 
duties, and that, on the other hand, they soon regarded them as their 
faithful servants necessary for efficient operation. The transition from 
luxuries to necessities is rapid with individuals when the usefulness of a 
thing is an experienced fact. 

The operators and the engineers of water works set the standard and 
the demand for the necessary products and the service required of them, 
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and the manufacturers welcome their criticisms and suggestions. They 
earnestly strive to give good service, and products of quality that will fill 
the needs, effect economies, and give the user the satisfaction and the 
pleasure of a luxury. 

Consider such a universally used product as the gate valve: how 
today its use is found necessary at practically every street intersection 
instead of at widely scattered points. 
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WATERPROOFING WALTHAM’S (MASS.) CONCRETE 
STANDPIPE. 


BY GEORGE C. BREHM.* 


[Read October 3, 1924.] 


In 1906 the City of Waltham, Mass., constructed a reinforced concrete 
standpipe, which was at that time the largest of its type in the country. 
The writer will not at this time attempt to go into great detail as to the 
construction of this tank because it was most fully described in the JouRNAL 
OF THE New ENGLAND WATER Works ASSOCIATION in December, 1907, 
by Bertram Brewer. I will, however, review certain phases of the con- 
struction, especially as to the great care exercised in preparing the concrete 
in order to insure a water-tight job. 

The standpipe was constructed of 1-2-4 concrete, the wall being re- 
inforced with steel bars arranged in three rows up to 20 ft., two rows for 
the next 17 ft., and one row to the top, same being designed to keep the 
tensile stress within a 12 000-lb. limit. The roof consists of a concrete 
slab 3 in. thick, supported by steel trusses radiating from a central concrete- 
covered pipe column, which serves also as an overflow. 

This standpipe is 100 ft. in diameter, 43 ft. high, with capacity of a 
little over 2 million gal. of water, and is situated in the western end of the 
city on a ledge knoll, the original cost being about $26,000. The speci- 
fications for this contract were prepared with the greatest care; the engineers 
in charge did everything possible to produce a concrete which would be 
absolutely water-tight. Every precaution known at the time was taken 
to insure against the slightest seepage. 

After extensive experiments it was decided to add to the concrete 
hydrated lime to the extent of five per cent. of the weight of the cement. 

Where one day’s work joined another, special precautions were taken, 
the old surface being cleaned with steel brushes down to hard material. 
The old concrete was then thoroughly wet down and neat cement grout 
brushed in and the new concrete added before the grout had time to set. 
As an additional precaution for securing a good bond, a groove at least 
4 in. deep and 3 in. wide was constructed in the top portion of the wall 
and allowed to stand and set. ; 

The forms were removed as soon as possible and the inside of the wall 
was treated as follows: 

All loose and unset material was removed from the surface, special 
care being given to the joints in cleaning them thoroughly and jointing with 
neat cement. The wall for a distance of 9 ft. up was plastered with a mix- 

* City Engineer and Director, Department of Public Works, Waltham, Mass. 
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ture of one of cement and three of sand, with the addition of hydrated lime 
to the extent of 10 per cent. and Medusa compound to the extent of 3 per 
cent. of the weight of the cement. 

The remainder of the wall was cleaned and jointed as above, and two 
thin coats of cement grout, consisting of a mixture of three parts of cement 
to two parts of sand, and Medusa compound to the extent of five per cent. 


WALTHAM STANDPIPE. 


of the weight of cement, were brushed in thoroughly, taking special care of 
the joints. 

In spite of all of these precautions at the time of construction, leakage 
developed after a few years, causing disintegration and spalling of concrete. 
In 1913 an ill-advised attempt was made at waterproofing by the application 
of a coat of pitch to the inside wall. This amounted to very little, and 
another attempt was made during the winter of 1915-1916 and the summer 
of 1917 by the application of cement, using a cement gun, on the outside; 
but neither of these methods proved satisfactory. The seepage continued 
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and successive frost action caused several large areas of the outside wall to 
disintegrate and spall off, the surface breaking in several places to such an 
extent that the reinforcing rods became slightly exposed at several spots. 

The water level of this standpipe, when full, is 256 ft. above sea level. 
The city also has, adjacent to this standpipe, an open reserve reservoir with 
a capacity of 6 million gal., the elevation being, when filled, approximately 
205 ft. above sea level. Between the year 1913, when the first attempt was 
made at waterproofing, and the present time, the water system of the city 
has been extended to the developed outlying sections, and at the present 
time requires a head of not less than 235 ft. at all times for the convenience 
and safety of the whole city, especially the outlying sections. 

In 1922, when the writer attempted the waterproofing of this standpipe, 
the problem confronting the city was to keep sufficient pressure to insure 
the convenience and safety of the whole city with its water supply while 
a thorough and final job of waterproofing was being done. It was obvious 
that the reserve reservoir at an elevation of 205 ft. would not insure the 
supply. 

The idea was conceived of erecting an 8-in. pipe in the vicinity of this 
standpipe, tapping the 24-in. feeding main with a 24-in. x 8-in. Smith 
tapping sleeve and valve, and by keeping the pumps continuously operat- 
ing, maintaining a head of water at all times at sufficient height to insure 
the city supply. A wrought-iron 8-in. pipe was therefore erected to a 
height of 276 ft. above sea level, and the pumps operated continuously for 
24 hours per day, the speed of the pumps being regulated to maintain enough 
pressure to drive the water to the top of this pipe sufficiently to have a 
slight overflow, the pipe being erected so as to allow this overflow spill to 
drop into the open reservoir. 

The contract for waterproofing having been previously let and all 
details arranged, the large concrete standpipe was emptied, the inside wall 
thoroughly cleaned and dried, a number of salamanders being used to hasten 
the drying. After the walls were thoroughly dried, the waterproofing was 
started. It consisted, first, of a mop coat of Texaco No. 56 waterproofing 
material, applied hot to the inside face of the wall. Immediately on this 
was applied a coat of waterproofing felt, the surface of the same being 
mopped with another coat of Texaco No. 56 waterproofing asphalt. This 
operation was repeated for five layers, the outside layer, however, being of 
6-oz. saturated duck fabric, and the outside surface of this finally mopped 
with the waterproofing asphalt. Immediately following this a 4-in. brick 
core was constructed from the floor to the top of the wall, great care being 
taken to obtain a 3-in. mortar course between the outside asphalt course 
and the inside face of the brickwork. All of this work, of course, was 
started at the bottom and built up the entire inside circumference of the 
wall in 6-ft. sections. 

The work was started November 20, in spite of the most inclement 
weather, and was finally completed and the reservoir refilled on December 
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23. As the stagings on the side of the wall were taken down, the whole 
inside face of the brick core was thoroughly cleaned by washing. 

It is of interest to note that all the materials used in this work had to 
be hauled to the very inaccessible point where the reservoir is located, 
raised to the top and lowered through a 4-ft. hole made in the concrete 
roof. Instead of the usual steam or electric power for hoisting, the con- 
tractor used a medium-sized tractor, rigging a boom derrick on the top of 
the reservoir, fastening the hoisting-cable to the front of the tractor, which 
raised and lowered all the materials in a hoisting-pan in this manner. 

Simpson Brothers of Boston were the general contractors on the work, 
W. A. Murtfeldt Company of Boston, subcontractor on the waterproofing, 
and M. F. Stankard of Waltham, subcontractor on the brickwork. The 
engineer’s estimate on the whole work was $16 500, while the low bid of 
the contractor for the whole work was $16 543. The materials used in the 
work were about as follows: 

15 tons of Texaco waterproofing asphalt, 
150 rolls of felt, 
550 bags of cement, 
100 bags of lime, 
85 000 brick. 


About two years have elapsed since the reservoir has been refilled and 
every indication shows that a complete waterproofing job has been accom- 
plished and that no further seepage is visible. 

The entire outside surface of the reservoir has been thoroughly patched 
where disintegration has taken place and the whole outside surface will 
be given a thin stucco finish for the sake of appearances in the near future. 
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The following is a synopsis of such parts of the proceedings at the 
Rochester convention as appears to be of value for the record. 


Forty-THirp ANNUAL CONVENTION. 


RocuesteEr, N. Y., 
September 30, October 1, 2, 3, 1924. 


The Forty-Third Annual Convention of the New England Water Works 
Association was held at Rochester, N. Y., September 30, October 1, 2, and 
3, 1924. 

The sessions of the Convention were held at the Powers Hotel, where 
also were provided accommodations for the exhibits of Associates. 

The Convention was called to order on September 30, 1924, at 10.00 
A.M. by David A. Heffernan, the President, who introduced Mr. Beekman 
C. Little, Superintendent, Bureau of Water, Rochester, N. Y. 

Mr. BeexmaNn C. Littie. Ladies and gentlemen of the New England 
Water Works Association: I think most of you know how glad all of us 
in the Water Works Bureau of Rochester are to have you here, because I 
have personally told a great many of you. We certainly are glad to wel- 
come you to our city. 

It gives me a great deal of pleasure to introduce Hon. Clarence D. 
Van Zandt, Mayor of Rochester. 


ADDRESS OF WELCOME BY HONORABLE CLARENCE D. VAN ZANDT, 
Mayor, City of Rochester. 


Mayor Van Zanpt. Ladies and gentlemen: I am more than glad 
to welcome you to Rochester. I am certain also that your deliberations 
here will —in fact, must — result in some good not only to Rochester 
but to the country. 

They used to tell me in school that about two-thirds of the earth’s 
surface was covered with water. However, there is only a small portion 
of that which is potable and, at the rate the water bureau is increasing, 
it seems that if something is not done we shall have to do away with pro- 
hibition or the people will die of thirst. (Laughter.) 

I am quite sure you must have brought this weather with you, because 
you are so interested in water. You picked out about the two worst days 
we have had in the entire season, and we have had plenty of rain at that. 

I do not know how long you are going to be here. Perhaps most of 
you have been here before. But I am certainly sorry that you cannot see 
Rochester under good weather conditions and see what a beautiful place 
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it is. Every Convention that we have here brings some more people to 
live in Rochester. They look around and very quickly make up their 
minds that this is just about the best place in the country, and they are 
anxious to come here to live; and some of them do. 

You have some very serious problems to consider; we eee them in 
Rochester. We need additional water supply, and it is very hard today 
for some of the cities to get good water and in sufficient quantities without 
too great an expense. We cannot spend money like New York City does. 
We have got Lake Ontario; but people seem to be prejudiced against Lake 
Ontario. I cannot imagine why, unless it is because some of this water 
comes down past Buffalo. We are today looking for a further water 
supply. Mr. Little can tell you a great deal more about that than I can. 
I do not pretend to give expert advice on any subject outside of my own. 
I was brought up in the drug business and I can make good pills. (Laughter.) 

But there is something that I do know, and that is that you gentle- 
men are all working along the lines of proper, healthful supplies of water for 
our big cities. And, as I said before, it is certainly growing to be more 
serious all the time, and I hope we are going to derive some benefit in 
Rochester from your visit here and your deliberations. 

I thank you. (Applause.) 


RESPONSE BY PRESIDENT HEFFERNAN. 


THE PresIpENT. Your Honor, Mayor Van Zandt, let me express, on 
behalf of the New England Water Works Association, my deep apprecia- 
tion of your hearty welcome to Rochester. This is one of the few times 
we have gone outside the section from which we have taken our name, 
and it is the second time we have come to Rochester, so it must be ap- 
parent to you that your city has some attraction for us. 

It is with pleasant memories that we look back to 1910 when as a body 
we were here before, and it is with anticipated pleasure that we look forward 
to our visit here. 

You know we members from Massachusetts, especially, have a personal 
interest —I might say physical interest — in Rochester. We like your 
city so well that we might take some of it away from you; or, at least, the 
Attorney-General of Massachusetts is bending his efforts in that direction, 
so although you probably do not feel highly complimented by his action, 
it at least shows an appreciation of what you have. And I know that 
although we may not take home with us your water-front land, I am sure, 
in view of your cordial welcome, we will return with pleasant memories of 
our visit. 

I thank you. (Applause.) 

Mayor Van Zanpt. I will add just a word. Of course down in 
Massachusetts you do want our lake shore front, because it is so much 
better than anything you have in Massachusetts. But we are not going 
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to let you take it away, no matter how much we have to pay to keep it. 
(Laughter.) 

A paper on The Water Supply and Other Interesting Engineering 
Features of Rochester, prepared by Edwin A. Fisher, Consulting Engineer, 
Rochester, N. Y., was read by John F. Skinner, Deputy City Engineer of 
Rochester. __ 

The paper was followed by an address by the retiring President who 
spoke as follows: 


(Address of Retiring President Heffernan.) 


Our Forty-Third Annual Convention has opened in this very-much- 
alive City of Rochester. It is here that something in the nature of an ex- 
periment is being made in the prevention of goitre by treating the drinking 
water with sodium iodide, — an experiment the results of which are being 
anxiously awaited by doctors, boards of health and water-works men. If 
successful, the world will owe a debt of gratitude to this city. 

Rochester is very much to the fore; it is growing, its progressiveness 
is of the safe and sane sort, and its citizens are justly proud of its achieve- 
ments and boost their city by word and act. We, as members of the 
New England Water Works Association, have pride in what our organiza- 
tion has done in the past and we expect that it will continue to preserve 
its entity and force in the water-works field. But let us take pattern by 
the citizens of our convention city and shove it ahead by working for it. 
It is only through the codperation of the individual members that our 
Association can be improved and strengthened, and, in my opinion, it is 
the presentation of papers which, more than any other one thing, eontributes 
to our progress. | 

In the course of the year many papers, instructive and interesting, 
were read before the Association and printed in the JourNaL. A consider- 
able portion of the President’s time is consumed in making arrangements 
for papers. It is my belief that this work might better be handled by 
someone outside the presidency. I would suggest that another office be 
created which would be responsible for this duty. 

To my mind, the papers which are read at the meetings and collected in 
the JouRNAL cement the members together more completely than any- 
thing else. It is hard for me to imagine us getting together monthly for 
the purposes of eating and jollification. A more serious bond must keep 
us united; and this is found in the illuminating papers which are presented 
at our gatherings. 

It was a source of great disappointment to me when I attempted to 
obtain papers from the superintendents. Their lack of interest was a sign 
of danger. To begin with, I sent out a letter to a considerable number of 
members requesting that they prepare a paper on some topic of interest, 
leaving the subject to be of their own choosing. The replies were, almost 
without exception, from engineers. 
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Now, this Association is composed of two classes of men,—super- 
intendents and engineers. The reason for their coalition is that they are 
necessary to one another. This is as it should be. A combination of the 
two in one man is ideal but rare. And I want to say now to the super- 
intendents, that if we do not take a more active interest in its affairs the 
Association will keep slipping till it is over the brink. We are gainers by 
our membership through the knowledge we obtain, by what we learn of 
others’ experiences, the difficulties they encounter, and how they over- 
come them. And I earnestly ask that you take these words, not as ad- 
vice, — which often passes unheeded, — but as a warning. It is much 
easier to keep an old organization in repair than to build a new one. 

In the last few years the course of my work on committees and in 
offices of the Association has occasioned my visiting a number of water 
works. In many of the smaller places the conditions surprised me. There 
was nothing palpably wrong, but they were old-fashioned. Now, the art 
of being old-fashioned lies in being just enough that way so that someone 
else does the experimenting, and when it is proven successful you step in. 
If, instead of becoming a success, it is a fizzle, you stay just where you 
were; you wasted no money and you have the satisfaction of knowing that 
you benefited by being old-fashioned. But don’t be out-of-date. In some 
places the superintendents were doing things in the same way they had been 
done 25 years ago. I asked one man why he continued in the same 
manner. He told me that was the reason why — simply because it had 
always been done that way. I tried to have him join the Association. He 
said he did not have time to attend the meetings. Another would not 
join because it cost him too much to ride back and forth. If the governing 
body directing the efforts of the superintendent could be made to realize 
the benefits to be obtained by membership in the Association, I feel sure 
they would see that their superintendent had the time to attend the meet- 
ings, and his expense money, too. But it leads us back to where we started. 
We must have more papers from superintendents, — papers telling of 
practical experiences. 

Tell us about how you coéperate with your fire department. Do you 
ask the advice of the fire chief as to the location of hydrants? Do you re- 
ceive hydrant rental, and, if so, on what is the charge based? Do you 

make periodical inspections during the freezing weather, or is this left to 

the fire department? If you maintain them, how do you keep the surface 
water out, or, if you do not try to, how do you prevent them from freezing? 
Do you make a point of inspecting hydrants after fires? —if your relations 
with that department are so amicable that they are not interesting, or so 
disagreeable that you cannot talk about them without the use of profanity, 
take some other subject. Tell us about the tools, appliances, or acces- 
sories that have made your work better or easier. 

Do you use a service-box finder? Have you any means of determining 
the lecation of a pipe if your plans are old or incorrect? Have you a good 


= 


PROCEEDINGS. 305 


instrument for finding leaks? Do you use a tapping machine for branches, 
or do you still shut down and “ break out’? Have you a valve-inserting 
machine or, if it is too expensive, did you know it can be rented, together 
with the services of a competent man? 

Have you studied—I want to emphasize that word—have you studied 
which material makes the best service pipe to carry the particular water 
you supply? If so, what are you using, and why? 

Have you accounting methods for keeping your books, or do you still 
maintain a system based on a cash book? 

Do you ask your superiors for some large extensions you feel are neces- 
sary to the system and, when refused, — because you were not able to 
make your point clear, — eat humble pie, or do you call in an engineer 
and have him put in words and figures what is in your mind? 

Do you believe in town managers? No; I know you don’t. Do 
you believe the water department should be combined with other town or 
city departments under a commissioner of public works? Do you con- 
sider purchasing agents assets to small municipalities? No? Well, tell 
us about it. If you have experienced any of these things, let us in on 
them. If you have guessed wrong, tell us, so that we shall not. If you 
have bought some instrument or piece of machinery which is saving time 
and money for you, pass your knowledge around. Remember that very 
few of the things we know were the result of our own experience. By far 
the greater part of our knowledge developed from what someone told us 
or what we read somewhere. Loosen up —let others know what you 
know and then come here and learn what others have to tell you. 

Standing out prominently in my recollection of the activities of the 
Association in late years are the names of five men, — Walker, Gow, 
Stacey, Coggeshall and Martin. Those of us who have fulfilled our duties 
as members or, at least, followed the progress of the Association, realize 
the debt of gratitude we owe the memory of these superintendents. They 
were practical men who were not afraid to speak out loud, — men who, 
though busy in their own departments, found or made time to work for our 
good. 

I know we have the ability among our superintendents to carry on 
the work these men and their associates began; and I earnestly ask of you 
not to permit your modesty to keep you and your knowledge in the back- 
ground. During the coming year many of you will be requested to pre- 
pare a little talk. Do not refuse the new president as you denied me. 

We, collectively, are the Association. Its success is dependent upon 
our efforts. Its achievements are a benefit to us directly. 


In compliance with the provisions of the Constitution in regard to 
the nomination and election of officers (Article VII, section 4), one hour 
after the opening of the Convention the President declared the polls closed. 
and appointed Percy R. Sanders, George A. King, and George F. Merrill 
as a committee to open and count the ballots. 
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TUESDAY AFTERNOON, SEPTEMBER 30, 1924. 
Award of Dexter Brackett Memorial Medal. 


THE PreEsIpENT. The first part of the program this afternoon will 
be the award of the Dexter Brackett Memorial Medal. 

On September 13, 1916, this Association voted a fund which was 
to perpetuate the name and memory of an eminent engineer, a past presi- 
dent of our Association, the late Dexter Brackett. 

It was considered that the best form of memorial would be a medal, 
to be offered each year for the most meritorious paper read before the 
Association by a member, bearing in mind its applicability to general water- 
works problems. 

At this time I will call upon Mr. Francis T: Kemble who, as Chair- 
man of the Committee, will make the award for the Association. 
(Applause.) 

Mr. Francis T. Kemsire. Mr. President and gentlemen: Your 
committee, after carefully considering all papers, many of which had 
much merit, have selected the paper on Rapid Sand Filtration, read by 
Col. George A. Johnson, — I do not remember the date exactly, — as the 
one for which we recommend the award of this medal. The paper in 
question was of interest to all classes of water companies. 

Cou. GrorGcE A. JoHnson. Mr. President, Mr. Kemble, and gentle- 
men: When I received the first intelligence of the award of this much- 
coveted honor it was indeed a great surprise, and consequently, perhaps, 
even more appreciated than it otherwise might have been. Any man who 
has been fortunate enough to become the recipient of this medal, endowed 
by one of our greatest water-works engineers, has just right to be proud, 
and I am today proud indeed to be its recipient. 

Nevertheless, I feel that the acceptance of this medal must carry 
with it an acknowledgment on my part that the credit for whatever worthi- 
ness attaches to the paper I prepared must in large part be bestowed upon 
those who so courteously and ably contributed to the discussion of the 
paper, and to those officers of this Association who so ably prepared it for - 
publication. In their names and in my own I accept this medal with a 
feeling of great gratification, because it comes to me at an hour when I 
can perhaps appreciate it more than I ever could again. A lot of you 
gentlemen do not realize, I believe, that, although I live in New York, I 
was born in Maine and fetched up. as we say, in Massachusetts; conse- 
quently, I am a Yankee. 

This honor is one which I shall ever cherish, and this medal will re- 
main one of my most valued possessions, forever. (Applause.) 


Mr. John F. Skinner, Deputy City Engineer, Rochester, N. Y., read a 
paper on A Description of our Reservoirs and Gravity Conduit Lines. 

A paper entitled The Syracuse (N. Y.) Water Supply was read by 
Marshall B. Palmer, Engineer of Water Bureau, Syracuse, N. Y. 
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Mr. Stephen B. Storey, Director, Bureau of Municipal Research, 
Rochester, N. Y., read a paper on Rochester’s Meter Reading and Billing 
System. Messrs. W. C. Hawley, Beekman C. Little, W. L. Hatch, J. Walter 
Ackerman, Frank E. Winsor, Stephen H. Taylor, George F. Merrill, and 
George C. Gensheimer took part in the discussion. 


ELECTION OF OFFICERS. 


The committee appointed to open and count the ballots reported as 
follows: 
President. 
SrepHEN H. Taytor, Superintendent of Water Works, New Bedford, Mass 


Vice President. 
Frank E. Winsor, Chief Engineer, Water Supply Board, Providence, R.I........ 282 


Directors. 


James A. McMurry, Superintendent, Income and Meter Division, Boston Water 
Department, Boston, Mass : 

Artuur D. WEsTOoN, Principal Assistant Engineer, Massachusetts Department of 
Public Health, Boston, Mass 


Treasurer. 
Apert L. Sawyer, Water Registrar, Haverhill, Mass 


The PRESIDENT. By report of your Committee you have elected 
the following officers for the ensuing year: President, Stephen H. Taylor; 
Vice-President, Frank E. Winsor; Directors, James A. McMurry and 
Arthur D. Weston; Treasurer, Albert L. Sawyer. 

It would give us great pleasure at this time to hear from our President- 
elect, Mr. Stephen H. Taylor. 

Mr. StepHen H. Taytor. Mr. President and gentlemen of the 
New England Water Works Association: When Mr. Sherman rang me up 
on the telephone and said that I had received the call by the Nominating 
Committee, the story crossed my mind of the Irishman who lived some 
distance from the railroad station and who had to take a very early train 
one day, driving some distance, so that he went to the city the night before 
and tried to get a room at the hotel, and was told that the only available 
bed in the hotel was in a double room, one bed of which was occupied by a 
colored person. He did not just like the idea of sleeping in the same room 
with a colored person, but it was a case of doing that or sleeping on the 
grass in cold weather; so he took the only choice he had. Some of his 
friends also went to town to see him off, and when he got soundly asleep 
they thought they would have some fun with him, so they blacked his 
face. In the morning he got his call, which he had left with the bell-boy 
for a certain time, and between the time he was called and the time his 
train went, which was very limited, he simply got into his clothes and rushed 
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to the station. The ticket-seller looked at him and smiled, and most every- 
body that saw him looked and smiled. Bye and bye he asked someone 
what the joke was — what everybody was laughing at. One man said, 
“You go and look in the mirror”; which he did, and saw that his face . 
was well blacked up. Remembering that he had slept in the room with a 
colored man, he said, “ By Gorry, that darned bell-hop has called the 
wrong man!” (Laughter.) 

I feel very much afraid that the Committee has called the wrong man. 
But seriously, gentlemen, I appreciate the honor that has been conferred 
upon me by this nomination and election, and will do the very best I can 
to fill the office. I also appreciate that considerable hard work and re- 
sponsibility goes with the honor, which I will do my best to carry on. I 
am going to ask the codperation of every member of the Association, active 
and associate, because I realize that it is beyond my powers, or the powers 
of any other man, to conduct the affairs of the Association without con- 
siderable help. 

I do not know that I have anything further to say now except to again 
thank you all for the honor conferred. (Applause.) 


WEDNESDAY MorninG, OcToBER 1, 1924. 


Mr. Charles B. Burdick, Consulting Engineer, Chicago, IIl., read a 
paper on Infiltration Galleries at the Des Moines Water Works. 

Col. Francis F. Longley of the Lock Joint Pipe Company, Ampere, 
N. J., read a paper on Reinforced Concrete Pipe for Water Supply Lines 
under Pressure. Messrs. Arthur E. Blackmer and Francis T. Kemble took 
part in the discussion. 


WEDNESDAY AFTERNOON, OcTOBER 1, 1924. 


A paper on Sand Spun Pipe was read by Mr. Charles R. Wood. The ~ 
discussion was participated in by President Heffernan, Caleb M. Saville, 
Charles W. Sherman, William R. Conard, R. C. Wheeler, and Frank A. 
Barbour. 

Mr. Charles A. Holmquist, Director, Division of Sanitation, New York 
State Department of Health, read a paper on The Relation of Improve- 
ments in Public Water Supplies to Typhoid Fever and Other Intestinal 
Diseases. The paper was discussed by Mr. Henry A. Symonds. 

A paper on Present Methods of Water Purification in Providence, 
prepared by Julius W. Bugbee, City Chemist, Providence, R. I., was read, 
in the absence of Mr. Bugbee, by Mr. Frank E. Winsor. Messrs. Harry C. 
Kerr and E. T. Cranch took part in the discussion. 

A paper on Chlorine in the Treatment of Respiratory Diseases was 
read by Mr. M. F. Tiernan, President, Wallace & Tiernan, Inc., Newark, 
N. J. Messrs. Charles W. Sherman and Frank C. Kimball took part in the 
discussion. 
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Mr. W. M. Beisel, Chief Engineer, Pottsville Water Company, Potts- 
ville, Pa., read a paper on The Indian Creek Dam of the Pottsville Water 
Company. The paper was discussed by Mr. Frank E. Winsor. 


WEDNESDAY EVENING, OcoTBER 1, 1924. 

Mr. V. Bernard Siems, Water Engineer, Baltimore, Md., read a paper 
on The Establishment of a Metropolitan District in Baltimore County 
Contiguous to Baltimore City. 

Mr. Caleb Mills Saville, Manager and Chief Engineer, Board of Water 
Commissions, Hartford, Conn., read a paper on Floods and Droughts on 
New England Streams. 

In the absence of Mr. Chester M. Everett, Consulting Engineer of 
New York City, who was scheduled to present a paper on The Deisel 
Engine Installation at New Britain, Conn., Mr. F. H. Hayes gave his 
experiences with the Deisel Engine. 


THURSDAY, OcTOBER 2, 1924. 


Through the courtesy of the Water Works Manufacturers Association 
the members of the New England Water Works Association and their 
guests left Rochester at 9.30 a.m. by special train to Niagara Falls. Upon 
arrival, luncheon was served at the Temperance Hotel, after which the 
party spent the afternoon in seeing the sights of the place and visiting the 
industrial and power plants; also the municipal water works and filtration 
plant. The return to Rochester was made by special train leaving Niagara 
Falls at about 4 P.M. 


THURSDAY EVENING, OcTOBER 2, 1924. 


A paper on Selling; some Aspects of Selling from the Manufacturers’ 
and Purchasers’ Point of View, was read by Mr. W. P. Mosteller of the 
United States Cast Iron Pipe and Foundry Company. 

A paper on The Luxuries of Yesterday Are the Necessities of Today, 
was read by Mr. C. C. Behney of the Simplex Valve and Meter Company, 
Philadelphia, Pa. 

The Secretary and Treasurer, Frank J. Gifford, submitted his annual 
reports. (See pages 311-316.) 

The Auditing Committee reported as follows: 


REPORT OF THE AUDITING COMMITTEE. 


September 26, 1924. 
We have examined the accounts of the Secretary and Treasurer of the New England 
Water Works Association, and find the books correctly kept and the various expendi- 
tures of the past year supported by duly approved vouchers. The Treasurer has also 
accounted to us for the investments and cash on hand, as submitted in the above report. 

FRANK A. MARSTON, 

GEORGE A. SAMPSON, 

SAMUEL E. KILLAM, 
Finance Committee. 
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The Editor of the JouRNAL, John P. Wentworth, submitted his annual 
report. (See pages 317-319.) 

On motion of Mr. George A. King, duly seconded, it was voted that 
the foregoing reports be accepted and placed on file. 

The apparent decrease in membership during the past year, as indi- 
cated by the Secretary’s report, brought up the subject of possible ways of 
stimulating interest in the Association and increasing its membership. 
Percy R. Sanders, President Heffernan, Secretary Gifford, W. C. Hawley, 
Frank A. Barbour, George A. King, and Arthur D. Weston took part in the 
discussion. 


Fripay, OcToBEr 3, 1924. 


Superintendents’ Day. 


Mr. William R. Conard, Consulting Engineer, Burlington, N. J., read a 
paper on Large and Small Fire Hose, Water Pressures and Hydrant Spac- 
ings. Messrs. R. H. Lockwood, Percy R. Sanders, Harry A. Burnham, 
Beekman C. Little, Patrick Gear, Theodore L. Bristol, and Edward D. 
Eldredge participated in the discussion. 

A paper on Teaching an Old Dog New Tricks was read by Mr. Payne 
Dean, of Payne Dean, Ltd., Stamford, Conn. 


Fripay AFTERNOON, OcToBER 3, 1924. 


A paper on Increase of Available Water Supply With No Capital 
Expenditure, prepared by Mr. F. E. Beck, Engineer, Consolidated Water 
Company, Utica, N. Y., was read, in the absence of Mr. Beck, by Mr. 
Charles W. Sherman. 

Mr. Charles 8S. Beaudry of Lexington, Mass., read a paper on Water- 
proofing a Leaking Standpipe. The discussion was participated in by 
Messrs. John P. Wentworth, Charles W. Sherman, Frank J. Gifford, M. N. 
Baker, and L. M. Hastings. 

Mr. George C. Brehm, City Engineer and Director, Department of 
Public Works, Waltham, Mass., read a paper on Waterproofing Waltham’s s 
Concrete Standpipe. 


Mr. Joun P. Wentwortu. I would like to offer the following resolu- 
tion: 


That the thanks of the New England Water Works Association are hereby extended 
to the Hon. Clarence D. Van Zandt, Mayor of Rochester; to the Public Works Depart- 
ment and the Bureau of Municipal Research, and to the other officials and employees 
of the City of Rochester; to the members of the Honorary Reception Committee; to 
the Local Committee of Arrangements; to the Ladies’ Committee, and to the non- 
members who have so kindly presented papers. 


(The motion was duly seconded and unanimously carried.) 
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Mr. M.N. Baker. Mr. Chairman, I have another resolution I would 
like to offer: 


Resolved, that the thanks of the New England Water Works Association be extended 
to the Water Works Manufacturers Association and to the Committee which has con- 
tributed so much to the success of the Forty-Third Annual Convention. 


(The motion was duly seconded and unanimously carried.) 


PRESIDENT HEFFERNAN. We are now closing the Forty-Third Annual 
Convention of the Association and I want to take this opportunity to thank 
the officers and members for their hearty support, making it possible for 
me to carry out successfully the business of this Association during my term 
of office, which terminates at the close of this session. To the new officers 
I extend best wishes for a happy and successful year. 


(Adjourned.) 
ANNUAL REPORT OF THE SECRETARY. 


Mr. President and Gentlemen of the New England Water Works Associ- 
ation,—The Secretary submits herewith the following report of the changes 
in membership during the past fiscal year, and the general condition of the 
Association. 

The present membership is. 758, constituted as follows: 9 Honorary, 
665 Members, 2 Juniors, 81 Associates and 1 Corporate Member, there 


being a‘net loss for the year of 11: The detailed changes are as follows: 
MEMBERSHIP. 


September 1, 1923. Honorary Members 
September 1, 1924. Honorary Members 
September 1, 1923. Total Members 
Withdrawals: 
Resi 


Reinstated: 
Resigned in 1918 
Dropped in 1918 
‘Dropped in 1920 
Dropped in 1921 
Resigned in 1922 
Dropped in 1923 


9 
9 
685 
Elected: 
September: 5 
November............. 1 
1 
1 
20 27 46 
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September 1, 1923. Total Juniors: 


September 1, 1923. Total Associates.......... 75 
Withdrawals: 


Reinstated: 
Dropped in 1923....... 


September 1, 1923. Total Corporate Members: 


September 1, 1924. 


September 1, 1923. 


Members Elected from September 1, 1923, to September 1, 1924. 

September 19, 1923. J. W. Everett, C. C. Gerrish, J. O. Herr, F. B. Northrop, J. L. 
Purcell. (5) 

November 13, 1923. Edward M. Craig, Jr. (1) x 

December 11, 1923. J. A. Foulks. (1) 

January 8, 1924. Charles B. Cruger and Urban S. Lambert. (2) 

February 2, 1924. Warren J. Scott and Gordon M. Fair. (2) 

March 3, 1924. Julian P. Wood, George E. Bragg, and M. J. Rutledge. (3) 

June 25, 1924. Edward A. Barrier, John H. Damon, F. Wellington Gilcreas, 
Thomas Henderson, and Ernest L. Sampson. (5) 
Reinstated: 


Dropped in 1918, F. L. Andrews, E. M. Shedd and R. W. Wigmore ..... 3 
Dropped in 1923, G. L. Adams, C. S. Beaudry, C. A. Bingham, S. W. 

Borden, F. L. Cole, W. D. Fredericks, W. H. Jackson, H. C. Kinney, 

J. S. Langthorn, E. J. Looney, Henry Manley, L. P. Marshall, S. J. 

Mason, E. L. H. Meyer, C. W. Mille, F. H. Robbins, F. N. Strickland, 

Junior Members. 


December 11, 1923, Elson T. Killam. (1) 


March 3, 1924, Frederick O. A. Almquist. (1) 


Elected: 
2 
3 
Dronped 4 7 68 
Elected: 
November............. 1 ; 
1 
Elected: : 
758 
769 
11 
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Associate Members. 

September 19, 1923. Birch Mfg. Co.; W. G. Classon; Federal Meter Co.; General 
Chemical Co.; Resisto Pipe & Valve Co.; Pittsburgh-Des Moines Steel Co. (6) 

November 13, 1923. The White Company. (1) 

February 2, 1924. Fairbanks Morse & Co. (1) 

June 25, 1924. Reading Iron Company. (1) 

Reinstated: 

Dropped in 1923. Allen & Reed Co., Inc.; American Manganese Co.; Lock Joint 
Pipe Co., and Roberts Filter Mfg. Co. (4) 
Corporate Members. 
September 19, 1923. New Britain Board of Water Commissioners. (1) 
Members. 

Died: L. M. Bancroft, C. S. Burns, H. E. Cushing, J. H. Dunlap, L. P. Hapgood, C. H. 
Johnson, Ransom Rowe, David Rundlett, W. H. Sawyer, J. C. Trautwine, Jr., 
G. L. Watters, and F. I. Winslow. (12) 

Resigned: F. C. Beck, S. W. Borden, G. R. Ellis, R. F. Gadd, F. C. Gamwell, G. D. 
Jackson, W. E. Miller, S. E. Minor, C. H. Preston, E. L. Pride, T. W. Proctor, 
S. J. Scacciaferro, F. W. Scheidenhelm, J. F. Sharpe, Jr., R. H. Stearns, Morrell 
Vrooman, W. J. Willson, R. F. Bennett. (18) 

Dropped: G. F. Ashton, Stephen Barden, Alex. Brest, A. T. Clark, B. 8. Coleman, F. J. 
Dixon, H. W. Dotten, L. R. Dunn, A. J. Durst, H. T. Foley, W. D. Frederick, J. E. 
Gleason, H. E. Gabriels, F. H. Gunther, F. H. Hapgood, C. Nelson Harrub, W. H. 
Jackson, R. F. Johnson, A. F. Hart, P. E. Kelly, H. C. Kerr, H. C. Kinney, C. L. 
Kirk, C. W. Knight, W. T. Lenehan, S. J. Mason, J. A. McMurry, L. P. Marshall, 
C. W. Mills, E. E. Minor, J. D. Moore, H. Lester Newhall, W. G. Newhall, Alex- 
ander Potter, S. L. Ruggles, L. W. F. Carstein. (36) 

Associate Members. 

Resigned: American Manganese Bronze Co., Electro Bleaching Gas Co., and Merritt, 
Chapman & Scott Corporation. (3) 

Dropped: Badger Meter Mfg. Co., Metalium Refining Co., New York Continental 
Jewell Filtration Co., and New England Oil Refining Company. (4) 

Receipts for Fiscal Year, September 1, 1923, to September 1, 1924. 

Initiation fees 


$3 771.62 


Advertisements 
Subscriptions 
JOURNALS sold 
Sundries 


Total receipts 


| 

ae Annual Dues: 

Fractional Dues: 
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There is due the Association: 
Advertisements $707.00 
Standard Specifications 
Subscriptions 


Respectfully submitted, 
FRANK J. GIFFORD, Secretary. 


ANNUAL REPORT OF THE TREASURER. 


September 1, 1923, to August 31, 1924. 


CLASSIFICATION OF RECEIPTS AND EXPENDITURES. 


Dividends and Interest 
Initiation fees 


4 278.27 


Advertisements 
Subscriptions 
JouRNALS sold 

Sale of Reprints 
Meter Specifications 


Miscellaneous: 
List of members 
Exchange 
Meter rate sheets 
Membership buttons 
Standard specifications 


Certificates 
20.88 


Total receipts $8 173.49 


JOURNAL: 


Printing 

Editor’s salary 
Editor’s expense 
Reporting 

Reprints 

Stationery and postage 


| 
| 
Receipts. 
JOURNAL: . : 
———— 3547.19 
Expenditures. 
Advertising agent’s $261.25 
$4783.60 


REPORT OF TREASURER. 


Office: 
Secretary’s salary 
Secretary’s expense 
Printing, Stationery, and Postage 
Membership Lists 
Affiliated Technical Societies 
Incidentals 


Meetings and Committees: 
Stereopticon 
Dinners for guests 
Music at dinners 


Treasurer’s salary and bond 
Certificates of membership 
Exchange 

Miscellaneous 


2 692.86 


220.95 


$8 240.36 


Respectfully submitted, 
FRANK J. GIFFORD, Treasurer. 
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ANNUAL REPORT OF THE EDITOR. 


To the New England Water Works Association: The Editor submits herewith the 
following report for the year ending August 31, 1924. 

As has been customary in the past, the tables of financial figures, accompanying 
this report, are based upon total charges and accounts paid, or payable, rather than 
actual cash received or disbursed. 

Table 1 is a statement of the material published. 

Table 2 gives the receipts and expenditures for the year. 

Table 3 is a comparison of the JourNAL for the past year with preceding years. 

Size. The four issues contained 611 pages, of which 404 were text. 

Cost. The gross cost of the JouRNAL was $4 783.60, equivalent to $6.26 per member, 
and the net cost was $561.51, equivalent to $0.74 per member. 

Reprints. Fifty reprints of each paper have been furnished to the author where 
desired. 

Circulation. The present circulation of the JouRNAL is: 


Members, all grades 
Subscribers 


(JouRNALS have been sent to all subscribers.) 


Advertisements. — During the early part of 1924, an effort was made to increase the 
amount of advertising. As a result, new contracts were signed, amounting to $688, 
most of which have two more issues torun. The net gain in advertising over the year 
1922 was $267. 

Respectfully submitted, 
JOHN P. WENTWORTH, Editor. 


FORTY-THIRD ANNUAL CONVENTION. 


EDITOR’S REPORT. 
TABLE 1. 


STATEMENT OF MATERIAL IN SEPTEMBER AND DECEMBER, 1923, AND MARCH AND JUNE, 
1924, IssursS OF THE JOURNAL OF THE NEw ENGLAND WATER WoRKS 
ASSOCIATION. 


Paces of 


Contents. 


Proceedings. 
Total Text. 
Index. 
Advertisements. 
Cover and 
Insert Plates. 
Total Cuts. 


September, 1923.. 
December, 1923. . 


to 


lor) 
=> 


EDITOR’S REPORT. 
TABLE 2. 


RECEIPTS AND EXPENDITURES ON ACCOUNT OF SEPTEMBER AND DECEMBER, 1923, AND 
Marcu AND JUNE, 1924, Issues oF JOURNAL OF THE NEW ENGLAND WATER WORKS 
ASSOCIATION. 


Expenditures. 


Advertisements Advertising agents’ 
Sale of JouRNALS i and commissions 
Reprints 
Subscriptions Printing 
Reporting 
Mailing, Postage 
Net cost of JourRNAL _Editor’s salary 
Editor’s incidentals 
Reprints 
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Date. | | 

Bees 

| 94 5 151 | 18 : 

March, 1924.....| 93 3 154 24 

June, 1924......} 95 2 154 6 
Total... 368 u | 611 | 70 

| 

Receipts. 

salary 

374.28 

: 

$4,783.60 $4 783.60 

| 
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ADVERTISE MENTS. 


INDEX OF ADVERTISERS. 


Ambursen Construction Co. 
Badger Meter Mfg. Co. 
Barbour & Dixon . : 
Barrows, H. K. 
Boston Pipe & Fittings Co. 
Buffalo Meter Co. : 
Tron Foundry’ 
Byers, A. M., Co. 

Caldwell, Geo. A., Ge 
Cement Lined Pipe Co. 
Central Foundry Co. . 
Chadwick-Boston Lead Co. 
Clark, H 4 

Conard & Buzby ..... 
Dixon, Jos., Crucible Co. 
Donaldson Iron Co... 

Eddy Valve Co. 

Edson Manufacturing Co. 
Fairbanks-Morse & Co. . . 
Fay, Spofford & 
Ferullo, G., Co. . 
Fox, John & Co. | 

Fuller & McClintock 

Gamon Meter Co. Pe 
Hayes Pump and Machinery Co. ‘ 
Hays M’f’g Co. 
Hazen & Whipple 
Hersey M’f’g Co... 
Houdiette, Fred A., & Son . 
Hubbard, W. B. & ‘Sons Co. 
Kennedy Valve Mfg. Co. 
Kennison, Karl 

Lead Lined [ron Pipe Co. 
Leadite Co. eg 
Lead-Hydro-Tite . 

Linder & Meyer 

Lock Joint Pipe Co. 

Ludlow Valve M’f’g Co. 
Main, Charles T.. .. . 
Mazzur, F.A.&Co. . 
Merrimac Chemical Co. . 
Metcalf & Eddy . . 
Michigan Pipe Co. 

Mueller Co.. . 

Murray Iron Works Co. 
National Meter Co. 
National Water Main Cleaning Co. 
Neptune Meter Co. . . 
Pierce-Perry Co. 

Pitometer Companv 
Pittsburgh Meter Co. . 
Power Equipment Co. . 

Ray Engineering Co. 
Rensselaer Valve Co. veer 
Resisto Pipe & Valve Co. . 
Ross Valve M’f’g Co. . . 
Sampson, George H., Co. . 
Simplex Valve & Meter Co. . 
Smith, The A. P., M’f’g Co. . 
Starkweather & Broadhurst 
Sumner & Dunbar 
Symonds, Henry A. 

Thomson Meter 

Thorpe, Lewis D. 

Union Water Meter Co. 

. S. Cast Iron Pipe and ‘Foundry’ Co. 
Wallace & Tiernan ae 
Ware Coupling and Nivple Co. 
Warren Foundry and Pipe - 
Weston & Sampeon 
Wood, R. D Co. 
Worthington ‘Pump and Machinery Corp. 
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ENGINEER’S SECTION 


FULLER & McCLINTOCK 


Engineers 


NEW YORK, 170 Broadway 


PHILADELPHIA, PA., 1001 Chestnut St. 
TOLEDO, OHIO, Summit-Cherry Bldg. 
KANSAS CITY, MO., Walsix Bldg. 
MEMPHIS, TENN.. 879 North Parkway. 


H. K. BARROWS 
M. Am. Soc. C, E. 
Consulting Hydraulic Engineer 
Water Power, Water Supply, Sewerage, 


Drainage. Investigation Reports, Valua- 
tions, Designs, Supervision of Construction 


BOSTON, MASS. 6 BEACON ST. 


CONARD & BUZBY 
Assoc. Mem. Amer. Soc. C. E. Assoc. Amer. Soc. M. E. 
322 High St., Burlington, N. J. 


Inspections and Tests of Materials 


Reports Specifications 
Designs Inspections 
Tests 


WESTON & SAMPSON 
Consulting Engineers 
Robert Spurr Weston George A. Sampson 
Water Supply and Sewerage 
Chemical and Bacteriological 
Laboratory 
14 BEACON ST. - BOSTON, MASS. 


FAY, SPOFFORD & THORNDIKE 
Consulting Engineers 


Investigations Reports 
Engineering Supervision 


Designs 
Valuations 


Industrial Plants 
Foundations 


Port Developments 
Bridges Buildings 


Water and Sewerage Works 
200 DEVONSHIRE STREET BOSTON 


HAZEN & WHIPPLE 


Civil Engineers 
ALLEN HAZEN G.C. WHIPPLE (C.M. EVERETT 
MALCOLM PIRNIB’ iL. N. BABBITT 


WATER WORKS 
Construction Operation 
Valuations Rates 


25 West 43d Street - New York City 


Design 


METCALF & EDDY 


Leonard Metcalf Harrison P. Eddy 
Charles W. Sherman Almon L. Fales Frank A. Marston 
John P. Wentworth 


CONSULTING ENGINEERS 


Water Works. _ Sewerage Works. __ Industrial Wastes. 
Municipal Refuse. Drainage. Flood Protection. 
Sunervision of Construction a Valuations. 


Laboratory for Chemical and Biological Analyses. 
14 Beacon Street Boston, Mass. 


BARBOUR AND DIXON 
Frank A. Barbour G. Gale Dixon 
Consulting Engineers 


Water Supply, Water Purification 
Sewerage and Sewage Disposal. 


Tremont Building, Boston, Mass. 


CHARLES T. MAIN 
ENGINEER 


200 DEVONSHIRE STREET 
BOSTON, MASS. 


Plans and Specifications for Textile and other In- 
dustrial Plants, Water Power and Steam Power 
Developments. Examinations and Reports on 
Plants with reference to their Value, Reorganization 
or Development. 


AMBURSEN DAMS 
Hydroelectric Developments 
Water Supply and Irrigation Dams 
DAMS ON DIFFICULT FOUNDATIONS 


AMBURSEN CONSTRUCTION CO. 


Incorporated 
Room 2520, cnet Central Terminal Bldg., 
New York 


Kansas City, Mo. 


Atlanta, Ga. 
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ENGINEER’S SECTION 


HENRY A. SYMONDS 


Consulting Engineer 


68 Devonshire St., Boston, Mass. 
WATER SUPPLY 
Surveys — Estimates — Designs 
Supervision 


MANAGEMENT AND ORGANIZATION 
EFFICIENCY REPORTS 


LEWIS D. THORPE 
Civil and Sanitary Engineer 
Water Works, Sewerage and Sewage 
Disposal 
Supervision of Construction and Operation 
200 Devonshire Street 
BOSTON, MASS. 


KARL R. KENNISON 


Consulting Civil and Hydraulic 
Fngineer 
Investigations, Designs, Valuations, 
Damages 


Water Supply 
Sewerage 


Water Power 
Flood Control 


25 Pemberton Sq., Boston, Mass. 


FRANK J. GIFFORD, Sec’y, 


715 Tremont Temple, Boston, Mass. 


$.75 


Dear Sir : Enclosed please find lee in payment of charge for Certificate 


of Membership in the N. E. W. W. Association ($1.50), and Mem- 
bership Button ($1.00), which please mail me and oblige 
Yours truly, 


CONTRACTORS 


G. FERULLO COMPANY 


General Contractors 
Specializing in Water Works 


NORTH SQUARE 
BOSTON, MASS. 


Telephone, Richmond 1200 
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This 


happen 


WATER REVENUE 
STIRS COUNCIL 


Members Call on Curley 
for Accounting for 


Last Two Years 


HEALEY WANTS LIGHT 
ON SEWER EXPENSES 


City Councilman James T. Purcell 
introduced a resoluiion which was 
passed unanimously at the council 
meeting yesterday calling on Mayor 
Curley to furnish a detailed account- 
ing of revenue derived from the wa- 
ter service in the two years of his 
administration to date. 
he explained, to fo 


Mark 


WATER ]_Manufacturin Company 


OLITICAL attacks upon your 

stewardship of the Water Depart- 
ment’s revenue can be met with perfect 
confidence if your service outlets are 
equipped with Hersey Water Meters. 

Hersey Water Meters register accu- 
rately the tiniest dribble or the largest 
flow. This accuracy is considerably in 
excess of the requirements of the Ameri- 
can and New England Water Works 
Associations, a fact which alone saves 
thousands of dollars annually. 

Every year more Water Departments 
standardize on Hersey Meters because 
their quality is unexcelled — because 
they are an absolute safeguard of the 
Department’s source of income. 


6591 


EA 


i 


TERS Main Offce & Works: Corner E and 2nd Sts. South Boston, ng Pa 
2. 10 So. 


NEW YORK. N. Y.- 
PHILADELPHIA. PA.- 
LOS A 


Commercial Trust 


COL OHIO. 211 Schultz Bldg. SAN FRANCISCO 
iGELES, CAL. 


290 Broadway 


Street __DAU LLAS, TEX 2301 Griffin Screet 


PORTLAND, O} 03 ‘Street 
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FROZEN!— but 
not damaged 


Here is an actual photograph of 
a LAMBERT Frost-proof Meter which 
has been frozen to an extent that 
would put the ordinary meter com- 
pletely out of commission. 


This is made possible by a pat- 
ented, non-corrosive yielding It 
device which allows the upper and 
lower casing, disc chamber and gear 
train to part without damaging the 
meter in any way. Five minutes’ 
labor the only repair cost. 


The expense and annoyance from 
frozen water meters can be elimin- 
ated for all time through the installa- 
tion of the LAMBERT Frost-proof. 


It has been proved that the 
LAMBERT is the easiest water 
meter to take apart and put to- 
gether again as well as the simplest, 
most reliable and accurate. 


If you are interested in other types 
of meters, we make one for every 
requirement. 


THOMSON METER COMPANY 


100-110 BRIDGE STREET 


LAMBERT 


BROOKLYN, N. Y. 


FROST-PROOF 
METERS 


ADVERTISEMENTS. Vv 
wet 
. 
| 
by 
4 
4 


vi ADVERTISEMENTS. 


Five and a Half Million 
Dollars Saved 


T is a popular fallacy that water is free — free as air — or, at 
least, should be. That idea isn’t much respected by the 
Municipal Engineer who has to plan reservoir, piping and 

pumping extensions to meet the requirements of'a growing 
community. He knows that for every million gallons of daily 
water consumption there must be an investment of about 
$300,000. That fixed ratio of cost holds true whether the 
water is used for necessary purposes or whether it is wasted. 

| Atlanta, Georgia, was using water at the rate of 200 gallons per capita daily. 
Then meters were installed. ~ 
.| Today the daily per capita con- 
sumption is 80 gallons — a saving 
of 60 per cent. Five and a half 
million dollars is a conservative 
estimate’of the investment which 
would bé required to supply the 
additional 24,000,000 gallons 
saved by the installation of water 
meters. 

Meters do not limit the legiti- 
mate use of water, but they stop 
water waste. They conserve the 
water resources of a community 
and increase storage in its relation 
to a given population. They ac- 
tually reduce the cost of water and 
distribute that cost where it legiti- 


mately and fairly belongs. PRIVATE water companies are de- 
pendent entirely upon the accu- 
racy, the efficiency and the durability 


AQuAFAX is a 64-page month- of the metersontheirservicelines. It 
lv magazine giving current is a significant fact that most of the 
news and accurate information private water companies in the coun- | 
regarding the conservation of try use the Neptune Trident Meter. x 
water. The regular subscrip- | e 
tion price is $3.00 per year, but __ Send for a copy of the new 96-page booklet 2 
it will be sent free upon request illustrating and describing all types and sizes of | 
to engineers, municipal heads Neptune Trident Meters. 


and civic organizations. 


NEPTUNE METER COMPANY 
Pioneers in Meter Progress 
50 EAST FORTY-SECOND STREET, NEW YORK CITY 
Neptune Meter Co., Ltd., 1197 King Street, West, Toronto, Ont. 


Boston Chicago SanFrancisco Atlanta Los Angeles Seattle Portland St. Louis, Mo 
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ADVERTISEMENTS. 


WATER METERS 


The TROPIC — An all- 
bronze Water Meter, with 
connection spuds attached 
to the lower case. Particu- 
larly designed for warm sec- 
tions of the country. 


TROPIC 


The ARCTIC —A frost- 
bottom meter, especially de- 
signed for cold sections’ of 
the country. 


ARCTIC 


These two meters embody exactly the same mechanical features, the 
only difference being the changes necessary to provide a frost breaking. feature 
in the Arctic. 

Either of these meters will be equipped with a COMPLETELY EN- 
CILOSED intermediate train RUNNING IN OIL, if desired. 


Write or wire nearest office for full information. 


Please Note Change of Address 
PITTSBURGH METER COMPANY 


7800 Susquehanna St., Pittsburgh, Pa. 


SALES OFFICES: 


New York, 50 Church Street Columbia, S. C., 1433 Main Street 
Chicago, 5 So. Wabash Avenue Seattle, 4038 Arcade Building 
Kansas City, Mutual Building Los Angeles, Union Bank Building 
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viii 
Worthington 
GEAR RUBBER BUSHING 
CONNECTION - ECONOMICAL 


NO LOST MOTION 


RUBBER BUSHING 
KEEPS DOWN 
WEAR 


TRAINPLATE 
MAKES GEAR 
REMOVAL EASY 


115 BROADWAY, NEW YORK 


RENEWALS 


GEARS CAN BE 
RENEWED 

INDIVIDUALLY 
AS THEY WEAR 


REINFORCED 
DISC - STAYS 
TRUE 


WORTHINGTON PUMP & MACHINERY CORPORATION 


BRANCH OFFICES IN 24 LARGE CITIES 
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This Year 


The City of Rochester Welcomes 


THE 


New England Water Works 


Association 


Fourteen years ago Rochester installed 
its first Venturi Meters (another prod- 
uct of New England), a 24-inch and 
36-inch to measure the unusually excel- 


. lent water supply obtained from Hem- 


lock Lake. 


In 1916 a 60-inch Venturi was added 
for sewage and in 1917 a 30-inch for an 
additional main water line. 


Wise planning for future growth re- 
quires Venturi guidance and depend- 
ability. 


BUILDERS IRON FOUNDRY 


Builders of the Venturi for 33 Years 


PROVIDENCE, R. I. 


al 
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ADVERTISEMENTS. 


AMERICAN AND NIAGARA 


WATER METERS 


5/8 INCH 


5/8 INCH 
NEW 


NIAGARA 
WATER 
METER 


Niagara and American Meters are of the disc type. 
The Niagara Meter has a galvanized cast-iron outside 
casing; the American Meter has a bronze main casing 
with either a bronze base or a galvanized cast-iron base. 
The works in the three different casings are the same 
and interchangeable. Upon opening the meter at the 
bolted flange, each intermediate gear may be imme- 
diately removed from its bearing, the measuring cham- 
ber lifted from its seat, the strainer slipped out, or the 
register tried by turning the stuffing box gear. All sub- 
merged working bearings are protected against sand 
and sediment. The hard rubber measuring disc is 
reinforced with a metal plate. Purchaser has option 
of round reading or straight reading register indicating 
cubic feet, U. S. gals., imp. gals. or litres. 


Round Straight 


Register Register 


BUFFALO METER CO. 


ESTABLISHED 1892 
2896 Main Street BUFFALO, N. Y. 
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ADVERTISEMENTS. 


The New Nilo 


The new improved Nilo Compound Meter 
now comes equipped with a bronze body. This 
is a valuable addition to meter service for it 
eliminates the danger of corrosion and filling 
up due to the collecting of corrosive matter. 
Bronze being stronger than iron the gross weight 
of the meter is less, making it easier to transport, 
handle and install. 

It also has two gate valves which allow 
the removal of the by-pass meter for cleaning or 
repairing without shutting off the line. 

The controlling valve mechanism of the new 
Nilo Compound Meter is self contained and 
easily detached from the main body casings. 

These three improvements make the Nilo, a 
long standing favorite, the unrivaled leader in 
its field. 


UNION WATER METER CO. 


Incorporated 1868 
WORCESTER, MASSACHUSETTS 
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ADVERTISEMENTS. 


Is Your Pressure Low? 
Are You Short on Pumping Capacity? 


Do You Know Where Your Water 
Goes? 


: 
A O' Engineering Department will 
. 


tell you how to determine your 
water distribution, how to find out 
whether or not new mains are required, 
etc. Wecan supply you with the means 


1. Checking up pump performance and deter- 
mining slippage due to leaky plungers, 
defective valves, short stroking or other 
causes, 


2. Measuring delivery of centrifigual pumps 
and figuring whether or not the station is up 
to efficiency, 


3. Distributing proportionately the cost of 
water supplied to several districts, 

4. Checking up the performance of filter beds, 

5. Detecting waste or pipe leakage, 


6. Recording daily amounts of sewage handled 
and planning future extensions, etc., etc. 


THE SIMPLEX METER 


VENTURI, PILOT TUBE OR ORIFICE TYPES 


if Sige importance of exact measurements by means of a Simplex Meter can- 
not be over emphasized. Mr. Jeffries, Chairman of the West Chester, Pa. 
Water Works Committee, was able, by checking the performance of his pump- 
ing engine with a Simplex Meter, to discover that due to the imperfection and 
wear in the valves the slippage amounted to 300,000 gallons of water per day. 
This represented a daily loss of $30.00, or in other words a daily saving of 
$30.00, or $900.00 per month, when the valves were put in order. The Simplex 
Meter thus paid for itself in a month’s time. 

Frequent repeat orders from satisfied customers who formerly used other me- 
ters are the best evidence of merit of the Simplex Meter. 


We have had many years’ experience in solving water flow problems involving 
all sorts of conditions, and we are at all times prepared to submit general lay- 
outs involving cost and capacity, and to make explicit and complete recom- 
mendations. Write for Bulletin N26. 


SIMPLEX VALVE AND METER COMPANY 


Manufacturers of Meters for Water, Sewage, and Other 
Liquids, Rate Controllers, Automatic Air Valves, Regu- 
lating Valves, and Hydraulic Apparatus of Special Design. 


PHILADELPHIA, PA. 


5729 RACE STREET 
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ADVERTISEMENTS. 


WATCH DOG WATER METERS 


ACCURATE 


DISC, CURRENT AND COMPOUND TYPES 


Inquiries Solicited 


GAMON METER COMPANY- 
NEWARK | NEW JERSEY 


iii 
$) 
i 
< 
= 


ADVERTISEMENTS. 


EMPIRE 


OSCILLATING 
PISTON 


WATER 
METERS 


The EMPIRE has been on the market for forty years, and in 
all that time no other meter has ever equaled it for accuracy 
and endurance. That isn’t a bad record to look into if the 
meter-buyer wants to get the most for his money; for when 
all’s said and done it is the close registering meter that brings 
in the revenue, and it is the long wearing meter that keeps 
down expenses. A customer who recently gave us a nice 
order for EMPIRES told us that he did so because he had 
had about forty-five of them in service for sixteen years — all 
testing today up to standard — and in that whole time they 
had never cost one cent for repairs. 


WHAT EMPIRES HAVE DONE FOR OTHERS 
THEY CAN DO FOR YOU 


Don’t take our bare word for it, — let us send you names of 
some towns using EMPIRE meters extensively, so you can 
do your own investigating. 


EMPIRES are made in all sizes 5/8” to 6”.' 


NATIONAL METER COMPANY 


299 BROADWAY, NEW YORK 
Chicago Boston Cincinnati Atlanta San Francisco Los Angeles 
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ADVERTISEMENTS. 


Make the Badger Meter your 
Standard for 


Just as you judge other equipment by standards — compare water meters 
with the Badger. Make it your standard for comparison. Point for point, base 
your rigid inspection on the outstanding construction advantages of the Badger. 
Be assured that the meter is fit. That it will tick-off accurately. That it will 
register.an impartial tolling year after year. Don’t accept less. 

Badger Meters have long been highly reputed. Chiefly because they are 
built right. They are designed by practical water works engineers. All parts are 
readily accessible and made of such metals and materials that will not corrode, 
nor wear unduly. They are made for long life and service. 

Let the Badger prove its dependability, accuracy and earning powers. Re- 
member they are faithful to the last drop. 


Write for special bulletins. 


a Badger Meter Manufacturing Company 
Milwaukee, Wisconsin 


111 W. Washington Street, Chicago, Ill. 32 Court Street, Brooklyn, N. Y. 
414 Interstate Bldg., Kansas City, Mo. 1621-39 Fifteenth Street, Denver, Colo. 
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The People Demand Increased Efficiency 

You can make sure your Department gets full revenue 
for every gallon of water used—by seeing that all meters 
are regularly tested for accuracy—with the 


Mueller Water Meter Tester 


The Mueller will prove exactly what each meter does 
—will enable you to adjust each meter to absolute accu- 
racy—will save more than its cost year after year. Used 
and endorsed by leading municipalities. The name 
Mueller guarantees both Quality and Service. Pi 

Detailed description and prices on request. 


MUELLER CO., Decatur, Illinois 
Phone Bell 153—Auto 2131 


Water, Plumbing and Gas Brass Goods 


New York City, 145 W. 30th St. -— Phone, Madison Square 5397 
San Francisco, 589 Mission St. -— Phone Sutter 3577 
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ADVERTISEMENTS. 


ATTENTION 


WATER WORKS 
OF NEW ENGLAND 


A few reasons why we solicit your inquiries on Water-Works 

Pumping Equipment: 

First. — We make a specialty of furnishing Complete Water-Works 
Pumping Units of all types. 

Second. — Total responsibility of installation is assumed by us. 

Third. —We relieve the purchaser of every detail and turn the 
complete unit over to him under actual operation and with 
guarantee. 

Fourth. —Every unit installed to date has exceeded its guarantee 
and has been completely accepted. 


Turbine-driven Pump at the Arlington Station of the Metropolitan 
Water Works, Boston, Mass. 


F. A. Mazzur & Co. 


141 MILK STREET, BOSTON 


XViil ADVERTISEMENTS. 


Centrifugal Water Works Pumps 


BUILT FOR THE LAST 70 YEARS AT BALDWINSVILLE, N.Y. 
By Morris Machine Works 


Reliable Substantial Efficient 


Illustration shows two 3 M.G.D. pumps just furnished as part of 
complete waterworks equipment to Kennebec Water District, Water- 
ville, Me., to plans and specifications of Metcalf & Eddy, Consulting 
Engineers, Boston. These pumps will be driven by direct connected 
Motors and with Gasoline Engines for stand-by service. Arrangement 
permits single or series operation depending upon head, which varies 
greatly with capacity required. 


We furnish pumps for all heads and capacities, motor turbine or . 
engine driven, and when desired install complete units ready for operation. 


Starkweather & Broadhurst, Inc. 


ENGINEERS AND CONTRACTORS 
79 Milk St., Boston 


Phone, Congress 1810 


**SERVICE BEFORE PROFIT’? 
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ADVERTISEMENTS. xix 


HAYES PUMP AND MACHINERY CO. 


94 PEARL ST., BOSTON, MASS. 


Pumping Plant Contractors 


CENTRIFUGAL, POWER, STEAM PUMPS 


STEAM TURBINES ELECTRIC MOTORS 
WATER WHEELS ENGINES 


Standpipes 
Water Tanks - 
Gas Holders 
and all other metal surfaces 
need the protection of 


DIXON’S 


RAY ENGINEERING COMPANY 
136 FEDERAL STREET 
Boston, Mass. 


Power Plant Equipment 
Steam and Specialties 
_ For new p equip t guaranteed by BOOKLET NO. 87-8 
JOSEPH DIXON CRUCIBLE 


people who will mene good, phone, wire or 
write the above. 
Sales Agents for UNION STEAM PUMP CO. 


CO. Jersey City, W. J. 


Typical Small Electrically Operated Centrifugal 
Municipal Water Works Installation. 


POWER EQUIPMENT COMPANY 
BOSTON 
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ADVERTISEMENTS. 


MURRAY 
IRON WORKS CO. 


(INCORPORATED 1870) 


BURLINGTON, IOWA, U.S. A. 


Builders of High Duty 
Pumping Engines 


Murray High Duty Crank and Fly Wheel Pumping Engine, 
Opposed Type 


Engineers, Iron Founders, Boiler Makers 


Corliss and Una-Flow Engines 
Water-Tube, Fire-Tube and Internal- 
Furnace Boilers 
Builders of Complete Power Plants 


PLEASE SEND US YOUR SPECIFICATIONS AND CALLS FOR BIDS 
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ADVERTISEMENTS. 


Chlorine in 


At the Westerly Sewage Eighteen Pedestal Type 
Disposal Works at Cleve- : Chlorinaters installed at 
land, six Pedestal Type A the Easterly Sewage Dis- 
Chlorinators are installed ca posal Works, Cleveland, 
to chlorinate the Imhof Ohio. “*The Largest Chlo- 
Tank Effiuent. rinator installation in the 
1 World.” Capacity six and 
one-half Tons of Liquid 
Chlorine a day. 


New York City uses the Pedestal 
Type Chlorinator at the Midland 
Beach Sewage Disposal Plant. 


OT ONLY has the Chlorination of water become 

standard practice in a large portion of the world but 

the value of Chlorine in Sewage Purification as a germicide, 
deodorant, and oxidizing agent is increasingly evident. 


Sanitarians recognize that disease laden sewage should not be discharged 
into water used for drinking or bathing until the harmful germ life in the 
sewage has been destroyed. 

Here WGT apparatus is particularly applicable. We invite inquiries con- 
cerning the use of our equipment in the Purification of Sewage. 


“The only safe Water is a Sterilized Water” 


TECHNICAL PUBLICATION NUMBER 42 ‘6 CHLORINE IN SEWAGE PURIFICATION” 
WILL BE MAILED ON REQUEST 


WALLACE & TIERNAN 
COMPANY, INCORPORATED 
Manufacturers of Chlorine Control Apparatus 


NEWARK NEW JERSEY 
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ADVERTISEMENTS. 


Founded 1853 


FILTER ALUM 


Aluminum Sulphate 


A basic, uniform product which 
has been used successfully by the 
leading water filtration plants in 
New England for many years. 


Our location and shipping facili- 
ties place us in a position to offer 
insurpassable service and make us 
the logical source of supply for all 
filter plants in New England. 


The aid and advice of our tech- 
nical staff has often proved of great 
value to our customers. It isalways 
at their service. 


MERRIMAC CHEMICAL Co. 


148 STATE ST., BOSTON, MASs. 
Works: 


EVERETT, MASS. WOBURN, MASS. 
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ADVERTISEMENTS. 


IN GHICAGO 


Chlorination 


Ss 


oO 


5 
° 
a 
° 
3 
8 
& 
a) 
3 


1916 1919 1922 


DIAGRAM SHOWS REDUCTION IN TYPHOID FEVER DEATH 
RATE AFTER INSTALLATION OF CHLORINE 


Ask for 
WHITE MOUNTAIN BRAND 


LIQUID CHLORINE 


LINDER & MEYER 


ESTABLISHED 1848 


89 STATE STREET, BOSTON, MASS. 


Selling Agents for 
THE BROWN COMPANY 
BERLIN, N. H. 
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ADVERTISEMENTS. 


Health and Protection First 


Water delivered through dirty pipes 
may be a MENACE. 


Incrusted water pipes mean inefficiency 
and loss of Fire Protection. 


We Guarantee the Results of Our 
Method of Cleaning. 


WRITE US. 


National Water Main Cleaning Co. 
50 Church Street § New York City 


LEAD LINED IRON PIPE AND FITTINGS 
CEMENT LINED IRON PIPE 


for Water Service 


The “RESISTO” Process ensures the safest and 
most dependable material for water service lines. 
Absolutely tight joints. No opportunity for corrosion. 


Write us for details and prices 


eManufactured by 


Resisto Pipe ©, Valve Company 


262 BRIDGE STREET EAST CAMBRIDGE, MASS. 
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ADVERTISEMENTS. 


of laying service 
pipes under 


Question 
of Arithmetic 


The cost of a length of service pipe is trifling 
compared with the cost of laying it. In case of 
failure of the pipe, the loss of water, labor of digging 
up and renewing a pipe, still further multiplies the 
installation cost. 

The lasting quality of the pipe, depending on 
its rust-resistance, is therefore the first thing to be 
considered by the majority of experienced water 
works engineers and superintendents. Hence the 
extensive use of Byers pipe for underground water 
service. 

The chemical and physical properties of genuine 
wrought-iron and their bearing on the question of 
rust-resistance, are interestingly dealt with in 
Byers Bulletin No. 6-A. Write to A. M. Byers 
Company, Pittsburgh, Pa., for a free copy. 


BYERS PIPE 


GENUINE WROUGHT IRON 
Look for the Name and Year rolled in every len sth 
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XxVi ADVERTISEMENTS. 


Over 90,000 H.P. in use 


for Pumping only 


200 H. P. 
Fairbanks-Morse 
“Yy” Oil Engine 


Municipal pumping station records in towns and cities throughout 
the United States, prove the economy of Fairbanks-Morse ‘‘ Y ”’ Oil 
Engines. These plants now use a total of more than 90,000 H. P. of these 
engines, entirely for pumping purposes. 

“'Y ” Oil Engines use any low-grade crude or fuel oils. They start 
easily; full power can be had any time in five minutes. There is no 
expense when engine is not operating. There are no igniters, timers, 
wires, carburetors, hot bulbs or water injectors. Engineers like to oper- 
ate them because they leave more time free for care of other equipment. 
Users report savings in comparison with hydro-electric and steam, of 
from 50 to 75 per cent. 


Morse-Made Pumps 


Fairbanks-Morse Pumps can be 
furnished in either centrifugal or piston 
types; motor, steam or oil-engine drive; 
either belted or direct connected. A 
wide range of models and sizes meets 
every requirement and condition. 

Write 1 us ay detailed biamantion as to the sizes and combinations 
of either pumps or oil-engine units that will give you the greatest economy. 
We will oe you exact figures as to the results that may be obtained. 


FAIRBANKS-MORSE Co. 


245 State Street : Boston 
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ADVERTISEMENTS. XXVii 
H. W. CLARK CO. We Carry in BOSTON STOCK for Immediate 
740 Broadway Mattoon, Ill., U.S.A. Shipment 
New York eo eg Francisco CAST IRON BELL AND SPIGOT 
ke City Buffalo Chicago WATER PIPE AND FITTINGS 


Salt La 


Manufact 
known CLARK METER BOX, | WROUGHT PIPE 


Write for new catalogue No. 20. from Foundry 


FLANGED PIPE in full and short lengths 


maintaining uniformity forboth | FRED A. HOUDLETTE & SON 


large and small meters. Stand- 
ardization in meterinstallations (Incorporated) 
saves you money. Everything 93 Broad Street, Boston, Mass. 
for the Water Works. Quotations furnished promptly for shipment 


GEORGE E. GILCHRIST CO. 


PIERCE-PERRY CO. 


SUCCESSORS TO 


CEMENT LINED SERVICE PIPE 
With Specially Adapted 


Heating and Plumbing Supplies: Lead-lined Fittings 


Steel, Wrought Iron and Brass Pipe Also Curb Cocks which eliminate Iron to 


Water Works Materials Brass Corrosion both inside and out. 
DISTRIBUTORS OF 
Hoffman Valves and Controlied Heat Equipment — CEMENT LINED PIPE Co. 


236 Congress Street, Boston. 


LYNN, MASS, 


BOSTON PIPE & FITTINGS CO. 


WHOLESALE JOBSERS 
Byers Genuine Wrought Iron Pipe 
Youngstown Steel Pipe 


COMPLETE LINE OF WATER WORKS SUPPLIES 


273-279 CONGRESS ST., BOSTON 


Tools of All Kinds 


SUMNER & DUNBAR 


Manufacturers of and Dealers in 
bs Sanitary Specialties 
Steam, Gas and Water Goods 
Mill and Water Works Supplies 
Steam and Gas Fitters’ and Plumbers’ 


287 CONGRESS ST., BOSTON, MASS. 
Telephone, Liberty 6350 


W. B. Hubbard & Sons Co. 
FRANK W. HUBBARD WALLACE R.HUBBARD | “CALDWELL” WATER WORKS BRASS 


President-Treasurer Assistant Treasurer 


WATER WORKS 


GOODS AND CURB BOXES 
NONE BETTER AND FEW AS GOOD 


fieo. A. Caldwell Co. 


SUPPLIES ‘* Buffalo’? Curb and Valve Boxes 


REDUCING, REGULATING & RELIEF VALVES 
176 Oliver Street, Boston, Mass. | Mattapan Sq., Boston 26, Mass. 


Ingersoll Rand Co. 


Air Compressors Pneumatic Tools Hoisting Engines 
Rock Drills Concrete Mixers Contractors’ Pumps 


George H. Sampson Company 


New England Selling Agents 


65 OLIVER STREET, BOSTON, MASS. 


Atlas Powder Co. 
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XXVili ADVERTISEMENTS. 


R. D. WOOD @ CO. 


400 CHESTNUT STREET, PHILADELPHIA, PA. 


Engineers, Iron Founders and Machinists 
CENTRIFUGAL PUMPS P 
PUMPING ENcINEs Cast Iron P ipe 


CUTTING-IN TEES 


Old Way 
Connections economicaliy and eas- 
ily made with one fitting. Saves 
sleeve, cuts, lead and unnecessary 
work and material. 


‘Reduced Spegials” 


Mathews 
Fire Hydrants 


A half century of use has established thzir reputation as 
being the most economical, durable and simple hydrant. 


Namber in use exceeds total of all other 
makes combined. 


Gate Valves 


R. D. WOOD & CO. STANDARD 
DOUBLE DISK 
ANTI-FRICTION 
EXTRA WEIGHT, FINISH 
AND MATERIAL 


i” 
in 
Our Way 
FL Cost of fittings reduced from 25% i Vil 
aX to 50%. Full strength. Deep bells. 
Convenient to handle. Sold by 
Hadi 
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ADVERTISEMENTS. XXiX 


Accidents wilthappen. And the exposed position of a fire hydrant renders it particularly 
subject to mishaps which, unless properly provided against, cause loss of water, property 
damage and even danger to life. i 

The Kennedy “‘ Newtype”’ Fire Hydrant is designed to automatically and effectively 
prevent loss of water and consequent damage due to flooding or breaking. This ad- 
vantage is secured without special mechanism in the “‘ Newtype ” Fire Hydrant so that 
even after a long period of inaction its operation is assured. 

The flood-proof feature is only a single one of the many special characteristics of the 
Kennedy “ Newtype ” Fire Hydrant. Its construction also eliminates danger of break- 
age from freezing, permits easy inspection and removal of internal working parts without 
in any way disturbing the standpipe, digging up the street or disconnecting the main, 
and assures low service cost by simplicity, interchangeability and high quality. Our 
Hydrant Bulletin fully explains these features. Send for it. 


Tue KENNEDY VALVE 
Mo. Co. Exsama, NX 


Branches and Warehouses 
New York, 95 John St. Boston, 47 India St. 
hicago, 228 N. Jefferson St. San Francisco, 23-25 Minna St. 
Sales Offices: Salt Lake City, El Paso, Los Angeles, Seattle 


NNEDY 
VALVES 
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XXX ADVERTISEMENTS. 


Ware Coupling & Nipple Co. 


WARE, MASS. 


Grip Pipe Fittings and Brass Nipples 


We make Pressure Regulating Valves 
WATER fi | for all purposes, steam or water. 


tS 2 Our Feed-Water Filter will keep oil 
| REGULATORS | out of your boiler. 


We can interest you if you use a condenser. 
GENGINES 


Water Engines for Pumping Organs 
Standard for pumping church 


THE Ross VALVE MFG. Co. 7 


TROY, N. Y. Ask your organ builder for 


it or write us, 


Valve Co. 


NEPONSET, MASS. 


Sluice Gates, Gate Valves and Fire Hydrants 
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ADVERTISEMENTS. 


LUDLOW VALVE MFG. CO. 


MANUFACTURERS OF 


VALVES and FIRE HYDRANTS 


This hydrant is anti- freezing, because 
when the drainage is good no water is left 
in it to freeze. 


The drip is directly in the bottom of the 
hydrant and drains perfectly. It is protected 
by its valve, which never leaves its socket 


OFFICE AND WORKS: 


NEW YORK 
62 GOLD sT. 


and cannot be clogged. 


DOUBLE AND FIRE 


VALVES, 


SEND FOR CIRCULARS 


BRANCH OFFICES: 
BOSTON PITTSBURGH 
112 WATER ST. 


PHILADELPHIA 
HARRISON BLOG. 


SINGLE GATE 
VALVES, HYDRANTS. 
ALSO CHECK 

VALVES, YARD, WASH, 
FOOT AND FLUSH 


HYDRANTS. 


FOOT OF ADAMS STREET, TROY, N. Y. 


CHICAGO 


KANSAS CITY 
IST NAT. BANK BLOG. THE ROOKERY R.A. LONG BLOG. 


Rensselaer Tapping Sleeves 

were brought out to meet a growing demand 
for a “BETTER” Tapping Sleeve. They 
were designed to suit conditions met in actual 
practice. 
They can be used with all standard makes of 
Tapping Machines. 

CHARLES L. BROWN 


POINTS OF 
SUPERIORITY 


Have two lead rings. 

Require less lead for calk- - 
ing. 

Iron washers not required. 

Bolting flanges are made 


full length of sleeve, 
giving great strength. 


Have greater thickness of 
hubs on ends. 

Easier to center on pipe 
before pouring lead.. 

Cost less to install. 


Book No. 11 
gives full information. 


Ask for prices. 


New England Sales Manager, Lock Box 2, Northboro, Mass. 


RENSSELAER VALVE COMPANY, TROY, N.Y. 
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ADVERTISEMENTS 


THE CHAPMAN 
VALVE MANUFACTURING 
COMPANY 


Manufacturers of 


Gate Valves Drip Valves 
Gate Fire Hydrants 
Corporation Cocks Curb Cocks 


Anderson Couplings 
Lead Pipe Connections 


WRITE FOR OUR WATER-WORKS CATALOG 


Main Office and Works 
Indian Orchard, Mass. 


BRANCH HOUSES 


BOSTON, MASS. NEW YORE CITY PHILADELPHIA CHICAGO 
141 High St. 180 Lafayette St. 1011 Filbert St. 116 N. Jefferson St. 


Trade 
| 
ty 
My 
Mark 


~ 


L 
Section of Taver SeatValve. 


Vertical Foot-Valve. 


ri, 


= Water Crane with 
Water Crane Attachment. ingicator Post, Automatic Drip Valve. 
All Goods made by the EDDY VALVE COMPANY are sat Tomasi 


Vave Open-Drip GLosep. manufactured exclusively at WATERFORD.N.Y..U.S.A. Vauve GLosep -Drip Open. 
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ADVERTISEMENTS. 


EMAUS PIPE FOUNDRY, 
DONALDSON IRON CO., 


MANUFACTURERS 


CAST 
IRON 
PIPE 


Special Castings for Water and Gas. 
Also Flange Pipe, Street Castings, 
Manhole Heads and Covers, etc. 


EMAUS, 
LEHIGH COUNTY, PA. 


Secretary and Treasurer. 


WATER WORKS 
SUPERINTENDENTS! 


Is your per capita consumption too high ? 
Do you account for less than 85% of your pumpage ? 


Are you receiving full revenue from your manufactur- 
ing consumers ? 


If any of these problems confront you, write us at 
once, without obligation, and let us tell you about 
our PITOMETER SURVEYS. 


THE PITOMETER COMPANY 
50 CHURCH STREET 
NEW YORK CITY, N. Y. 
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ADVERTISEMENTS. XXXV 


Philadelphia is most bountifully provided with fresh water, which is showered 
and jerked about, and turned on, and poured off, everywhere. The water- 
works, which are on a height near the city, are no less ornamental than useful, 
being tastefully laid out as a public garden, and kept in the best and neatest 
order. The river is dammed at this point, and forced by its own power into 
certain high tanks or reservoirs, whence the whole city, to the top stories 
of the houses, is supplied at a very trifling expense. 

— ‘‘ American Notes "’ by Charles Dickens. 


Old Pumping Station, Philadelphia 


In 1842 Charles Dickens wrote the above 
description of the Philadelphia Water Works. 
At that time cast iron pipe, in Philadelphia, 
had been delivering water faithfully for 
25 years. Nor was its usefulness nearly over. 
In 1915 the pipe illustrated was removed, 
though still in good condition after almost 
a century of service, to make way for a line 


of larger capacity. 


ment, Burlington, for booklet ‘‘9. 
Years of Excellent Service.” Section of 1817 line 


United States Cast Iron Pipe & Foundry Co. 
General Office: Burlington, New Jersey 
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XXXVi ADVERTISEMENTS. 


THE A. P. SMITH MANUFACTURING GO, 


EAST ORANGE, N. J. 
Manufacturers of 
Tapping [Machines, Fire Hydrants, Water Gates, 
Economic Lead Furnaces, 
Corporation and Curb Cocks, Brass and Aluminum Castings. 
Also General Supplies for Water and Gas Works. 


Write for Catalogue. 


NICHOLAS ENGEL 
JOHN FOX @ CO. 
CAST IRON 
WATER @ GAS PIPES 
FLANGE PIPE 


Special Castings, Fire Hydrants, Valves 
General Foundry and Machine Work 


WOOLWORTH BUILDING 233 BROADWAY 
NEW YORK CITY 


HIGHEST AWARD, GOLD MEDAL, 


ST. LOUIS EXPOSITION, 1904 


One 100 Water Departments 


use 


LEAD-LINED IRON and TIN-LINED PIPES 


for their service connections 


MANUFACTURED BY 


Lead Lined Iron Pipe Company 


Wakefield Mass. 
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ADVERTISEMENTS. 


TRAILER 
PUMP UNIT 


IS 
Light 
Compact 
Efficient 


WRITE FOR 
CATALOGUE T 


EDSON 


MFG. CORP. 


375 BROADWAY 
BOSTON 


Warren Foundry and Pipe Co. 
(Formerly Warren Foundry and Machine Co.) 
SALES OFFICES 
11 BROADWAY, NEW YORK 


201 DEVONSHIRE ST., BOSTON, MASS. 
Telephone, Fort Hill 5951 


CAST IRON PIPE 


Bell and Spigot Flanged Pipe 
| Special Castings 
Flexible Joint Pipe Cylinders 


Water Gas Sewers Culverts | 


Works, Phillipsburg, N. J. 
LARGE STOCK ENABLES US TO MAKE QUICK SHIPMENTS 


- 
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I2. 


Twelve Reasons Why 


YOU SHOULD USE 


Registered U. S. Patent Office 


FOR 


Jointing Water Mains 


DURABILITY. Leadite joints increase in strength with age. 

NO CAULKING. Leadite joints require no caulking, because 
the Leadite adheres to the pipe, making a water-tight bond. 

COMPARATIVE QUANTITIES. One ¢on of Leadite is 
equivalent to four tons of lead. 

LABOR SAVING. Saves caulking charges and digging of 
large bell-holes, and reduces the cost of trench pumping to 
the minimum. 

COST. Its use saves 50 to 65 per cent. over lead, owing to the 
saving effected in material and labor. 

TOOLS. As no caulking is required, fewer tools are needed. 

TRANSPORTATION. Considerable freight charges are saved 
because Leadite is lighter than lead. 

HAULING. ‘Saves hauling expense on the work because you 
move only one fourth the weight of jointing material. 

FUEL. Saves fuel because you melt only one ton of material 
instead of four, and not as much heat is required either. 

DELIVERY. We can make prompt shipments. 

DAMAGE SUITS. Claims for damages caused by joints blow- 
ing out are prevented because Leadite joints will not blow 
out under any pressure. 


USERS. Progressive water works all over the country use 
Leadite. 


WRITE FOR BOOKLET 


THE LEADITE COMPANY, Inc. 
LAND TITLE BUILDING PHILADELPHIA 
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Chadwick-Boston Lead Co. 


162 Congress St., Boston 


Agents for 


The Celebrated ‘‘ULCO”’ 


LEAD WOOL 


. (Every Atom Pure Lead) 


For calking pipe joints under the most 
difficult conditions. 


For overhead joints, or in wet places 
where the use of molten lead is not only 
impracticable but dangerous — LEAD 
WOOL may be used to advantage. 


It makes an absolutely tight joint which 
will withstand the highest pressure, yet be 
sufficiently elastic to allow considerable 
sagging or settling of the pipe without 
danger of a leak. 

As compared with the poured joint, in 
this respect, the superiority of LEAD WOOL 
is apparent. : 


Manufacturers of 
Lead Pipe, Tin Lined Lead Pipe, Pure Block-Tin 
Pipe, Solder, White Lead and Red Lead. 


HIGHEST QUALITY SOFT BRANDS 


PIG LEAD 
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ADVERTISEMENTS. 


TEN CENTS PER POUND PRICE TEN CENTS PER POUND PRICE TEN CENTS PER POUND TEN CENTS 


Join Your Water Mains 
WITH 


TRADEMARK 


AND CUT YOUR EXPENSES 


50% FIRST COST 
50% SMALLER BELL HOLES 
75% HANDLING 
100% CALKING 


OUR PROPOSAL 


That the prospective users purchase a trial 
lot of 1 to 5 bags, and that this be used 
under the direction and according to the in- 
structions of our representative. 


If, after a trial, the purchaser is not satisfied 
with the material, any surplus not in use to be 
returned to the Lead-Hydro-Tite Company, and 
no charge to be made for any of the Lead- 
Hydro-Tite furnished. 


Owned, Manufactured and 
Sold by New Englanders 


Write for Particulars 


LEAD-HYDRO-TITE CO. 


192 BOYLSTON STREET 
BOSTON, MASS. 
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“The Goods That Please’ 


Corporation 
and 


Curb Cocks 


We have them to meet 
every requirement 


ORIGINAL 
66 99 
Hays-Erie 
Extension Service Boxes 
of proven advantages 


Let us send at our risk, on 
30 days’ trial, a 


Payne’s Patent 
Tapping 
Machine 


which is recognized to be 
the most easily operated 
owing to the few working 


parts. 


“X09 NOISNILX3 
UILVM 8 SVD 40 WNOILIIS 


Hays Mfg. Co., PENNSYLVANIA 


Established 1869 
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ADVERTISEMENTS. 


Dependable water supply 


16,000 FEET OF “UNIVERSAL” 


giving perfect service 


Biltmore. N. C. 


CAS 
IRON 


no packing _no calking __ no bell holes 


~~ THE CENTRAL FOUNDRY COMPANY 


41 EAST 42nd STREET (Eighteenth floor of Liggett Building) NEW YORK, N.Y. 
Sales Offices: New York, Chicago, Atlanta, Dallas, San Francisco 


j 
‘ 
} 
UNIVERSAI™PIPE | : 


ADVERTISEMENTS. 


A Test that is a Test 


Size of pipe: 66 inches. Length of pipe line: 
10 miles. Temperature at time of test: 20 
degrees below zero. And the facts and re- 
sults of the test were as follows: Leakage for 
entire ten miles in twenty-four hours, 40 000 
Imperial gallons. Repairs necessary, none. 
Maintenance during three years, none. 
Capacity of pipe line, 50 000 000 Imperial 
gallons aday. Location, Winnipeg. We'd 
gladly give further facts. Write us. 


“Every Joint a 
Lock Joint” 


Reinforced 
Oncrete Pipe 


Lock Joint Pipe Company 
Ampere, N. J. 
Pressure, Sewer, Culvert and Subaqueous Pipe 
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ADVERTISEMENTS. 


CLASSIFIED DIRECTORY OF ADVERTISEMENTS. 


AIR COMPRESSORS. 
Ray Engineering Co. 
Murray Iron Works Co. 
Worthington Pump & Machinery Corp. 
ALUM. 
Linder & Meyer 
Merrimac Chemical Co. 
BOILER SETTINGS. 
Starkweather & Broadhurst 
Boston Pipe & Fittings Co 
BOILERS, STEAM. 
fazzur, F. A., & Co. 
Mufray Iron Works Co. 
Ray Engineering Co. 
Starkweather & Broadhurst 
BRASS GOODS. 
(See also Pipe, Brass.) 
Boston Pipe & Fittings Co 
Caldwell, George A., Co 
aes Lined Pipe Co. 


Mfg. 
W.B., & Sons Co. 

Pierce-Perry Co. 

Sumner & Dunbar 

The A. P. Smith Mfg. Co. 

Union Water Meter Co. 

Ware Coupling & Nipple Co. 
CALKING MACHINERY AND TOOLS. 

Mueller Co. 

The A. P. Smith Mfg. Co. 
CAST mot PIPE. 

(See Pipe, Cast Iron.) 
CEMENT LINED PIPE. 

(See Pipe, Cement Lined. 
CHEMICAL FEED APPARATUS. 

Wallace and Tiernan Co., Inc. 
CHEMICALS — WATER PURIFICATION. 

Linder & Meyer 

Merrimac Chemical Co. 
CHLORINATORS. 

Wallace & Tiernan Co., Inc. 
CHLORINE, LIQUID. 

Linder & Meyer 
CLEANING WATER MAINS. 

National Water Main Cleaning Co. 
COCKS, CURB AND CORPORATION. 

Boston Pipe & Fittings Co 

Caldwell, George A., Co. 


unbar 
The A. P. Smith Mfg. 
Union Water Meter 
CONCRETE PIPE. 
(See Pipe, Concrete.) 
CONDENSERS. 
Starkweather & Broadhurst 
EQUIPMENT. 
Corp 
reson George H., Co. 
CONTRACTORS. 
Ferullo, G., Co. 
National Water Main Cleaning Co. 
COPPER SULPHATE. 
Linder & 
CURB BOXE 


CURB AND VALVE BOX FINDERS. 
Caldwell, George A., Co 


DIAPHRAGMS, PUMP. 
Edson Mfg. Corp 
ENGINEERS. 
Ambursen Co 
Barbour & Dixon 
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Caldwell, George A, & Co. 
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ADVERTISEMENTS. 


CLASSIFIED DIRECTORY OF ADVERTISEMENTS (Continued). 
ENGINEERS — Continued Serene 


uzby 
Spofford & Thorndike 
ler & McClintock 


Metcalf & Eddy 


Ween 
ENGINES. 
(See Pumps and Pumping Engines.) 
ERECTORS, WATER WORKS AND POWER MACHINERY. 
Hayes Pump and Machinery Co. 
Mazzur, , Co. 
Power Equipment Co. 
Starkweather & Broadhurst 
FEED WATER HEATERS. 
Starkweather & Broadhurst 
FILTER RATE CONTROLLERS AND GAGES. 
(See Rate Controllers.) 
FILTERS AND WATER SOFTENING PLANTS. 
Ross Valve Mfg. Co 
FILTRATION PLANT EQUIPMENT. 
Builders Iron Foundry 
Wallace & Tiernan Co., Inc 
FLEXIBLE JOINTS. 
U. S. Cast Iron Pipe and Foundry Co. 


eller Co 
The A. P. Smith Mfg. Co. 
The Leadite Co 
GATE VALVES. 
(See Valves.) 
GAGES, SURFACE, RESERVOIR AND SPECIAL WATER WORKS. 
Builders Iron Foundry 
Clark, H. W., Co 
GRIP PIPE FITTINGS. 
Ware Coupling & Nipple Co. 
HOSE, SUCTION AND CONDUCTION. 
Edson Mfg. Corp 
HYDRANTS, FIRE. 
Cha; ~~ Valve Mfg. Co. 
Co C 
Eddy Co 
Fox, John, & Co. 
Ludlow Valve Mfg. 
Valve 
The A. P. 
Wood, 
HYDRANTS, SPRINKLING AND FLUSHING. 
Mueller Co. 


iL. 
Chadwick-Boston Lead Co 
LEAK 


E. 
Linder & Meyer 
Merrimac Chemical Co. 
LIQUID CHLORINE. 
(See Chlorine, Liquid.) 


METERS. 
Badger Meter Mfg. Co. 
Buffalo Meter Co. 
Builders Iron Foundry 
Gamon Meter Co 
Hersey Mfg. Co. 
National Meter Co. 
Neptune Meter Co. 
Pitometer Co. 


xlv 
ii 
ae FURNACES, ETC. : 
INSPECTION OF MATERIALS. 
LEAD PIPE. 
pee (See Pipe, Lead.) 
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CLASSIFIED DIRECTORY OF ADVERTISEMENTS (Continued). 


METERS — Continued PaGe 
Worthington Pump and Machinery Corp. eee eee viii 
METER COUPLINGS. 
METERS, (VENTURI TYPE). 
METER BOXES. 
METER TESTERS. 
OIL ENGINES. 
: Worthington Pump and Machinery Corp. Viii 
OIL, GREASE, ETC. i 
PAINT. 
PIPE, BRASS. 
PIPE, CAST IRON (AN® FITTINGS). 
PIPE, CEMENT LINED. : 
PIPE, CONCRETE 
PIPE COVERING — WOODEN FOR STEAM PIPING. 
PIPE CUTTING MACHINES. 
PIPE JOINTING MATERIAL. 
PIPE, LEAD. 
PIPE, LEAD LINED. 
PIPE LOCATORS. 
PIPE PUSHERS. 
PIPE, TIN LINE ie 
PIPE, UNIVERSAL. 
PIPE, WOOD. _ 
PIPE, WROUGHT IRON AND STEEL. be 
PITOMETERS. 
PRESSURE REGULATORS. 
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CLASSIFIED DIRECTORY OF ADVERTISEMENTS (Continued ) 


PROVERS, WATER. 


PUMPS AND PUMPING ENGINES. 


RATE CONTROLLERS. 


SERVICE CLAMPS, GALVANIZED. 
SLEEVES AND VALVES, TAPPING. 


SODA ASH. 
STACKS. 
SULPHATE OF ALUMINA. 
(See Alum.) 
SUPPLIES AND TOOLS. 


unbar 


TANKS, STEEL. 
TAPPING 
TAPPING SLEEVES. 
(See Sleeves and Valves, Tapping.) 
UNIVERSAL PIPE. 
(See Pipe, Universal.) 
VALVE BOXES. 
VALVE INSERTING MACHINES. 
VALVES, GATE. 


VALVES, REGULATING. 


WOOD PIPE. 
(See Pipe, Wood.) 

WROUGHT IRON PIPE. 
(See Pipe, Wrought Iron and Stee 
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pie. WATER WASTE DETECTION. 


New England 
Water Works 
Association, 


ORGANIZED JUNE 12, 1882. 


APPLICATION FOR MEMBERSHIP. 


being desirous of admission 


into the New England Water Works Association, hereby make 


(resident, non-resident or associate) 
Iam .... years of age, and I 


have been engaged in the following named work: 


Resident members are those residing in New England; all others are non-resident. 
Entrance fee is $3.00 for both resident and non-resident members. 
Annual dues are $6.00 for both resident and non-resident members. 


| 
| 
| 
I, the undersigned, Gb. 
| 
| ie 
| 
a I will conform to the requirements of membership if elected. | og 
| 


The Teal of the 
- New England Water Works Association 


is a quarterly publication, sonatas the papers read at the meetings, together with 
reports of the discussions: Many of the contributions are from writers of the 
highest: standing in their profession. It affords a convenient medium for the inter- 
change of information and experience between the members, who are so widely separated 
as to find frequent meetings an impossibility. Its success has more than met the ex- 
pectation of its projectors; fhere is a large and increasing demand for its issues, and 
every addition to.its subscription list is a material aid in extending its field of usefulness. 
ALL MEMBERS OF THE ASSOCIATION RECEIVE THE JOURNAL IN PART RETURN FOR THEIR 
ANNUAL DUES; to all others the subscription is four dollars per annum.- 


TO ISERS 


TH: attention of parties dealing in goods used by Water Departments is called to the 
JouRNAL OF THE New WarTer. Works AssoctATION as an advertising 


medium. 


Its subscribers include the principal Warer Works Encinerrs and 
in the United States. The paid circulation is 900 copies. 


Being filled with original matter of the greatest interest to Water Works officials, 
it is PRESERVED and constantly REFERRED TO BY THEM, and advertisers are 
thus.more certain to REACH BUYERS than by any other means. 


The Journat is not published as 4 means of revenue, advertisements being inserted 
solely to help meet the large expense of publication. : 


ADVERTISING RATES. 


One page, one year, fourinsertions . Eighty Dollars, 
One-half page, oe year, fourinsertions . . ». ~~ . Fifty-six Dollars. 
One-fourth page, one year, fourinsertions . +» . ~ Thirty-six Dollars. 
One-twelfth page (card), one year, fourinsertions. . +. Twelve Dollars. 
One page, single insertion . . Forty Dollars, 
One-half page, single insertion Thirty Dollars. 
One-fourth page, single insertion Twenty Dollars. 
Size of page, 4} x 
A sample copy will be sent on application. 
For further address, 
JOHN P.. WEN 
Editor, 
14 Beacon 


3 
| 
= 
= 
; 
ne 
She Bort Hilt Preas ‘ 4 
SAMUEL USHER 
* 


MICHIGAN 


COMBINATION STEEL WOOD 


WATER PIPE 


Laying 9 500 feet of 18-inch Michigan Wood Pipe at Berlin; NH 
Michi Pipe C MICHIGAN 
ichigan Ipe LOMPpPany, nicarean 
Chicago, 624 Se, Michigan Ave.: F. C. JUSTICE 
ew York City, 522 Fifth Ave.: WYCKOFF PIPE @ CREO, CO. >... 
hattancooga, Tenn, 703 James Bldg.: NIXON-RASSELLE CO, : 
hiladelphia, Pa., Spruce Street: C. E. BROWN 
leveland, Ohio, 919 Ulmer Bid¢g.: MORRISON EQUIPMENT 
Rlahoma City, OKla., 320 W. 26th Street: F. X, LOEFFLER: 


MINOT S. KAHURL 


Eastern Sales Manager 

ROOM 1121, OLIVER BUILDING 

141 MILK STREET BOSTON, MASS. 
Telephone: Congress 248! 
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